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ABSTRACT 
THE LABOUR RESPONSE OF HANDLOOM WEAVERS 
IN PAPUA NEW GUINEA 
A Study of Money-Leisure Choice in a 
Transitional Melanesian Economy 
Norman E. Philp 
This study seeks to examine the cash earning labour supply 
of individuals who work in an economic environment where 
the transition to full monetisation is still incomplete 
and the traditional non-monetised sector is a relatively 
affluent one. To obtain a study sample from which it was 
possible to measure accurately and compare units of work 
effort and to measure earning rates, etc., several criteria 
had to be met. The sample group finally selected consisted 
of 57 handloom wool weavers who lived and worked in a number 
of different geographical locations throughout Papua New 
Guinea. Whilst earnings from the sale of woven products 
generally constituted the main source of cash for each 
weaver household, most continued to obtain a significant 
proportion of their total incomes from non-monetary 
("subsistence") sources. The study thus becomes an attempt 
to explain variations in the effective cash earning work 
activity amongst the members of this particular group. 
A field study conducted by the writer in Papua New Guinea 
during 1974 collected data on the weavers' work inputs, their 
earning rates, and on relevant aspects of the weaver-
households' other cash and non-monetary incomes, activity 
and expenditure patterns. Supplementary data on household 
characteristics, the prices and availability of various 
goods, etc., were also collected. All data are presented 
and discussed in the study. 
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The final analysis is then carried out by the construction 
and evaluation of an appropriate econometric model of labour-
leisure choice derived from a particular (viz., Stone-Geary) 
form of the utility function. The Stone-Geary based demand 
for leisure function so derived is consistent v/ith the basic 
premises of modern consumer and utility theory and is shov/n 
to contain characteristics which make it particularly 
relevant to demand analysis in transitional economies of the 
Melanesian type. A simple extension of the usual Stone-Geary 
model enables several important socio-demographic and 
institutional factors to be incorporated in theanalysis. 
VJhen applied to the field data set, the extended Stone-
Geary model is shown to account for approximately 6 5 per cent 
of the variation observed in the effective labour input of 
the weaver sample. It is also shov/n that factors other than 
variations in real earning rates and non-weaving household 
incomes (the more familiar economic variables) explain a very 
large proportion of the total variation in the effective work 
effort supplied by the sampled weavers. The elasticity of 
the effective labour time supplied to weaving v/ith respect to 
variations in weaving earning rates (n ) is calculated from w 
the parameter estimates. The values obtained indicate that 
the labour response of the "representative" weaver to earning 
rate variations is slightly negative and very inelastic 
(i.e. n,, estimates ranged from -.06 to -.11), although, as w 
will be explained, there may be some negative bias in these 
results. 
Such a response is neither "irrational" nor "perverse". 
In fact, it is perfectly consistent with the consumer demand 
theory and the basic premises of rational economic choice 
from which the empirical model is derived. The result 
indicates simply that, on average, any market inducem^ents to 
increase the total number of effective man-hours supplied to 
an industry such as weaving will, in an economy of the type 
studied herein, have to rely more on such additional sources 
of manpower that might be attracted away from other industries 
and sectors as its own earning rates rise relative to others, 
rather than on the willingness of existing workers to forego 
additional units of their leisure time. 
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CHAPTER ONE 
INTRODUCTION 
1. General 
Throughout Papua New Guinea, and indeed throughout much 
of Melanesia, there are significantly large numbers of people 
who are able to retain a high degree of independence from 
the monetary exchange economy for the basic essentials of 
their livelihood. They are able to do so because of high 
productivity usually associated with relatively abundant land 
and sea resources in relation to their generally low popula-
tion densities, or else with their use of an agricultural 
technology well adapted to the natural environment. 
Adequate food consumption can be maintained by the applica-
tion of quite small inputs of human labour effort in 
traditional subsistence sector production. Standards of 
housing, clothing, entertainment and sometimes even the 
standards of social infrastructural development attained are 
generally acceptable by the customary standards. Such a 
situation has been described as one of "primitive affluence" 
(Fisk, 1966). 
As the spread of the monetary economy and the practice 
of monetary exchange are prerequisites for large scale 
specialisation, division of labour and capital formation 
administrators in these countries have been anxious to en-
courage the transition to complete monetisation. The hope 
is that large increases in productivity will result, enabling 
the country's people to partake of the fruits of economic 
development. 
In their efforts to encourage this transition towards 
greater monetisation, the administrators and economic 
planners in New Guinea and in other Melanesian countries 
have often met with a much slower response than they may 
have anticipated on the basis of experience with Western 
economies or with the more densely populated developing 
countries of Asia. What appears to the planner as an 
adequate economic incentive, be it in the form of a bounty, 
a tax concession, an increase in the farm product price to 
a farmer or an increase in the wage rate to a labourer, 
etc., often fails to induce the anticipated increase in 
production, the reallocation of labour and capital or the 
commitment of greater labour effort. One also hears reports 
of unharvested crops in spite of reasonably high produce 
prices, of much job absenteeism, high labour turnover, and 
a general indifference to monetary rewards. 
A small group of economists have attempted to understand 
the underlying rationale of these supposedly slow and 
"irrational" responses. They have, in fact, shown how such 
responses can be given perfectly rational economic 
explanations and have done so by using models based on 
acceptable modifications of the common concepts and tech-
niques of neo-classical economic theory. These models, and 
particularly those by E.K. Fisk (Fisk, 1962, 1964, 1975), 
have been innovatory in their explanation of the forces which 
draw producers from the primitive subsistence sector into the 
monetary exchange economy. Even more than this, Fisk has 
provided an explanation of why these forces work, or fail to 
work as expected, in economic and cultural situations which 
differ from those of the West and which also differ from 
those of India, the model case on which so much of our 
development theory is based. 
Fisk's and other theories and concepts have been 
incorporated in numerous empirical studies of economic 
motivation and responsiveness to economic incentive and 
opportunity in various Melanesian situations.^ "Response", 
"incentive" and "opportunity" are, however, very broad 
concepts and it is felt that they sometimes have been 
inadequately defined and loosely measured in the empirical 
work that has so far been carried out. As a consequence, 
there has been little quantitative measurement of response, 
nor has the analysis of response been undertaken with the 
^e.g. Lockwood, (1968); Waddell and Krinks, (1968); Moulik, 
(1973); Shand and Straatmans, (1974); etc. 
more powerful econometric and statistical techniques that 
are now commonplace in other parts of the discipline and 
used to evaluate the associated theory. Furthermore, the 
theory itself has not been expressed in a form which 
readily permits the construction of a theoretically con-
sistent empirical model which can be applied to a data set, 
estimated and evaluated by such means. 
It is to this task, i.e. to rectify what perhaps have 
been some of the main inadequacies in this particular 
aspect of research, that this study is directed. It is 
necessary, therefore, to give a rather specific definition 
of some of the basic terms so that the problem can be 
stated more precisely. 
The response to which this study refers and which it 
seeks to analyse is very basic. It concerns the number of 
units of labour supplied by the individual labourer to his 
main cash earning activity during a defined period. This 
defined period consists only of those hours during a week 
on which there are no binding institutional or cultural 
constraints on the performance of cash work activity. 
Labour supply is measured in hours of effective^ work time 
performed during this particular period. 
The basic monetary incentive is the calculated average 
hourly earning rate (wage rate) of the individual. In this 
particular case it will be found generally to differ from 
individual to individual. 
The opportunity provided is thus the total cash income 
that the individual could earn from his cash activity if he 
chose to work effectively on all of the hours potentially 
available during the defined work period. 
The concern of this study is, therefore, the extent to 
which an increase in this incentive is successful in inducing 
^See Chapter 3, section 4(i) (A) for definition. 
a response in the form of a greater application of individual 
work effort. Alternatively stated, it seeks an explanation 
of why some individuals are more prepared than others to 
exploit the cash earning opportunity that is available to 
them. 
The sample for study was chosen from a cross-section 
of people participating in one specific monetary earning 
activity and performing one homogeneous set of tasks. 
Under these conditions, the measured unit of work effort 
is qualitatively similar and hence is sufficiently 
homogeneous to permit comparisons between the sampled 
observations. 
Labour supply can be measured in a variety of ways, 
1 r om Lhc: hcnirs ol ellruL llio j iid i v J dua 1 coiiiiiiits to a task 
with in a given [period, to Lhcj number ol. workers employed 
in a particular industry, or even in a total economy, at 
a point in time. This study is concerned with the former, 
seeking to explain the variations in the hourly labour inputs 
per period in terms of variations in the money earnings 
achieved per hour of labour effort. No attempt is made to 
discuss the number of workers that might move into or out 
of the industry following any change in the general level 
of earning rates. 
Some models of labour response (e.g. Nakajima, 1969; 
Fisk,1975) assume that the effective decision unit is the 
total household. When analysing the supply of labour to 
the family farm this is, of course, appropriate; for most, 
if not all, family members are involved in farm work. It 
is less essential to treat the total household as the main 
decision unit when analysing the work supplied by only one 
member of the household (and usually the household head) or 
a single youth unattached to a dependent family. This study 
considers, therefore, only the labour-leisure choice of the 
individual weaver and it is assumed that the labour-leisure 
choices of other household members are made independently of 
the weaver's own decision. This does not, of course, exclude 
the probability that, in making this decision, the weaver will 
consider closely the welfare of his dependents and his 
familial responsibilities. 
For reasons explained in Chapter 3, the sample consisted 
of 57 handloom wool weavers who, during 1974, produced 
decorative rugs and blankets in a number of small establish-
ments throughout the Eastern Central Highlands of New Guinea 
and in and around Port Moresby (Papua). All were paid on a 
piece rate basis for the cloth they produced and all had a 
high degree of choice in the number of hours worked per 
week. Furthermore, the nature of their work was such that 
it made possible the observation, measurement, calculation 
and recording of the number of hours of effective weaving 
which each weaver performed during a given period of time. 
The sample covered approximately 80 per cent of all the 
commercially oriented handloom weavers known to be operating 
in Papua New Guinea during 1974. Although all weavers had 
access to their looms for at least 40 hours per week, the 
mean effective work time, taken over the whole sample, was 
only 14.6 hours per weaver per week. The standard deviation 
was 5.6 hours and the range from 6.8 to 26.2 hours per week. 
There was thus a considerable underutilisation of potential 
weekly earning time and quite astonishing variation amongst 
the individuals of the sample group in the effective work 
time they devoted to this particular monetary activity. 
This study attempts to explain the factors which have led 
to this variation and also it seeks to obtain an objective 
measurement of the response in terms of an elasticity of 
hours of work effort supplied with respect to different 
hourly earning rates. 
This will be done by constructing an econometric model 
adapted from neo-classical consumer demand theory, designed 
so as to permit the estimation of the model's parameters 
(coefficients) and an evaluation of its explanatory power 
by quite common regression techniques and basic statistics. 
This excludes an unknown number of weavers who weave 
(mainly for therapeutic purposes) in two major leprosariums 
in the Western Highlands of New Guinea. 
The analysis of labour supply response within the 
context of consumer demand theory is now commonplace. 
"Leisure", or "non-work", is traded off against the consumer 
goods and services which can be purchased with the money 
earned by working. "Leisure" has a price, i.e. its 
opportunity cost as represented by the hourly earning rate, 
and, like other goods, it yields satisfaction. Consumer 
analysis has made some interesting advances both theoret-
ically and in its application, especially since the pioneer-
ing work of Richard Stone (1954) and others. Some of these 
developments will be incorporated in the model. 
In the forms in which they are currently presented, 
the main models that have considered labour response in 
transitional economies do not readily lend themselves to 
the construction and testing of an empirical model. 
However, by "remodelling" them along lines advocated in some 
of the more recent developments in consumer and utility 
theory, it is possible to take advantage of the more 
rigorous and exacting analytical techniques whilst still 
retaining in the analysis most of the specific character-
istics and factors which the specialist development 
modellers have shown to be of considerable importance. 
The use of even elementary econometric techniques and 
the estimation of model equations has not been a common 
procedure in demand and production studies using Melanesian 
data. However, in at least one case where such techniques 
were used, the results were quite encouraging. C.A. Blyth 
(1969) used a simple linear equation relating expenditure 
(in total and on defined commodity groups) to family cash 
incomes (in total and from various sources) to analyse 
data on household incomte and expenditure data obtained by 
three other researchers (Lockwood, Hogbin and Epstein) from 
villages in Papua New Guinea and Samoa. The marginal 
propensities to spend out of income and the income elastic-
ities of the various goods categories were calculated. 
The simple linear model was shown to provide statistically 
satisfactory explanations in most cases. Then, using more 
aggregated forms of the data, he was able to provide 
statistical evidence of significant and substantial 
increases in the village marginal propensities to save 
as income increased. 
Whilst this study does not seek to analyse the demand 
for various commodities or the aggregate demand for goods 
as did Blyth, it is concerned with analysing demand 
nonetheless, viz., the demand for the commodity, "leisure". 
The basic model is necessarily different from that used by 
Blyth and more complex but it is an attempt, as was his, 
to make some relationships which might otherwise be left 
quite vague, more precise, useful and measureable. 
2. The Application of Western Economic Theory to the 
Problem of this Study 
The theoretical basis and analytical methods of this 
study raise another large and controversial issue, viz., 
the applicability of economic theories and concepts con-
ceived within the developed industrial countries of the 
West to the development problems of societies and economies 
which are markedly different from the Western pattern. 
Indeed, it has become vogue amongst many social scientists, 
including some economists, to be quite critical of Western 
theories and approaches. Rather than merely advocating 
caution against the unqualified application of existing 
theory in these less fam.iliar settings, some economists 
believe that the study of the economic problems of such 
countries by way of Western theory, models and concepts 
leads to serious bias and distortion (Myrdal, 1968; p.19). 
Whilst Myrdal's criticism of the unwarranted acceptance 
of Western theories as "master models" and the ill-conceived 
attempts by some economists "to arrive at general propositions 
and then postulate them as valid for every time, place and 
culture" (Myrdal, 1968; p.16) is very much justified, one 
must be careful not to interpret this as a need to reject 
all theory whatsoever. Myrdal himself does not make this 
mistake. 
"Scientific data ... facts established by observation 
and classification ... have no existence outside the 
framework of preconceptions. Generalisations about 
reality, and their organisation within an abstract 
framework of presumed interrelations, preclude 
specification and verification. They constitute 
'theory' in research". , ^ -in^ a nA\ (Myrdal, 1968; p.24) 
Myrdal then advocates that theory should not only be 
logically consistent "but must be constantly measured 
against reality and adjusted accordingly" (Ibid.). The 
fact that much data have been subject to prejudice by 
the inappropriate preconceptions of the data collectors, 
is a further difficulty. 
Theories and models are naturally distillations from 
reality and are based on a number of premises and assump-
tions. Some of these assumptions, although unchallengeable 
when they relate to an economy with developed and free 
market structures, are much more suspect when there are 
strong social and institutional constraints on behaviour 
and choice. 
Whilst the constraints might be unfamiliar to the 
Western trained economist, the variables are difficult both 
to identify and to quantify, with other simplifying assump-
tions clearly inappropriate to the problem at hand. This 
is basically due to some differences in degree between the 
underlying social, institutional and economic structures 
rather than to fundamental differences in kind. There is 
no sufficient reason to believe that Economics is irrelevant 
to this and similar studies, and there seems very little to 
suggest that the existing theoretical framework and the 
tools of the economist are not capable of adapting to 
different sets of assumptions or to unfamiliar relationships 
that a researcher might hypothesise. Rather than advocate 
the total abandonment of the existing theory, it seems 
preferable to follow the advice of Hla Myint and direct 
one's efforts "to try to improve its applicability to the 
underdeveloped countries in the light of accumulating 
experience and factual knowledge." (Myint, 1967; p.119). 
In any society an economic study cannot legitimately 
divorce itself from the "social" and "cultural" determinant 
of behaviour, but in primitive societies such factors are 
even more important and may dominate the economic decision 
processes determining production, consumption and exchange. 
The "social" and the "economic" are intricately interwoven 
but this does not take them beyond the scope of economic 
analysis, although it may well make the analysis more 
difficult. A detailed model of consumer behaviour in such 
a cultural setting may need what some consumer theorists 
refer to as a multi-dimensional utility function containing 
many unfamiliar and unquantifiable arguments. Such a 
function would be bounded by numerous and complex constraints 
and, possibly, it would need to be dynamic, and to allow for 
considerable uncertainty. A model of such complexity would 
be beyond the scope of the most ambitious empirical attempts 
made to date and possibly beyond any estimation procedures 
yet available. 
In a transitional economy (see below) of the type being 
considered, a considerable amount of choice in production, 
consumption and exchange is being made within the modern 
sector, and cash is already a widely used medium of exchange 
and measure of value for a large number of people. Under 
such circumstances one can expect that the demand for 
leisure vis a vis cash and cash commodities, is, at least 
partly determined by relative prices and incomes. However, 
allocations are also made in accordance with other criteria 
and additional steps are required to incorporate such 
behaviour effectively into the analysis. 
3. The Stages of Transition from a Pure Subsistence to a 
Monetary Economy 
This study relates to a situation where the transition 
from a self-subsistent to a fully monetised economy, and 
hence the dependence on monetary goods, is still incomplete. 
Some clarification of the transitional process is required. 
Whilst there can be a continuous range of degrees of market 
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participation, Fisk has described the characteristics of 
four key stages of the transitional process (Fisk, 197 5; 
p.1-2) . 
The first and fourth stayes are the poJar cases. In 
the first stacje there has been no effective contact with the 
monetary sector at all and all consumption comes from self-
subsistent [production. The fourth staye represents the other 
extreme, i.e., there is a maximum deyree of specialisation 
and division of labour and a dependence on the market for 
all goods and services. Amongst the indiyenous population 
of i'apua New Guinea it is becominy rarer to find groups whicli 
are stil] in the first stages of the transition, although 
in the very remote parts of the Highlands, the West Sepik 
and the Western Districts of Papua such groups still exist. 
It is ecjuully rare to 1 i nd a Pcj[jua-Ntiw Guinean belonyiny to 
the Lcnifth und linu] stuge ol the transition. Even the 
so[>histiccited urban (iwelling public servants draw on some 
of the non-monetary resources of their traditional economy. 
The remainder, and very large majority of the popula-
tion, are at the intermediate stages of the transition. It 
is characteristic of the second stage that the essentials 
of life are produced, in the main, by the group that 
consumes them and, hence, are not part of the monetary 
market system. However, some supplementary production 
(e.g. the growing of a few cash crops or the performance of 
some work for wages) is undertaken to obtain cash and thus 
access to those market goods and services which are other-
wise unobtainable from their own resources. Fisk refers to 
this staye as subsistence with supplementary cash production, 
and it is with thiis staye of the transition that the Fiskian 
models (Fisk, 1964, 197'j) are primarily directed and most 
relevant. Some of the more notable empirical studies that 
have considered economic responsiveness in transitional 
situations have also been concerned with this stage of the 
transitional process. 
At the third staye of the transition the predominant 
orientation of the producer is towards the monetised economy. 
His main productive efforts are directed at earniny a cash 
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income although he still draws on the traditional non-
monetary sector for some, and often quite a large, propor-
tion of his basic needs, especially his food requirements. 
This stage is referred to as cash orientation with supple-
mentary subsistence. It is with this stage of transition 
that the current study is mostly concerned. It will be 
shown in Chapter 8 that during the hours of the week in 
which it was possible for them to work at their monetary 
activity, the weavers of the sample seldom spent time on 
subsistence sector production, although where the weavers 
had dependent families and garden land, other members of 
the households usually were involved in such activity. 
Although weaving and the earning of cash income was 
undoubtedly the prime occupation of the individuals con-
sidered in this study, treating the work of other household 
members and all non-monetary incomes as exogenous to the 
weaver's cash work-Jeisure decision is, possibly, an 
oversiiup]ification. Further developments of the model could 
well lead to a better specification in this regard. 
In any particular village or area in which the weavers 
lived it was common to find some individuals and households 
in the second stage of the transition whilst others appeared 
to be more definitely in the third and later stage. In two 
of the more remote areas there were even households which 
probably belonged to each of the first three stages of the 
transition. The stage of the transition reached thus 
appeared to be related to the circumstance of the individual 
family rather than to any general area characteristic. 
Throughout the Eastern Highland villages the weavers appeared 
to be more economically privileged than their village 
brothers, and at a more advanced stage of transition. 
4. A Statement of Objectives 
The objectives of the study can now be stated more 
clearly. The study aims: 
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(a) to analyse the individual producer/consumer's supply 
of labour effort to a monetary sector activity, and the 
factors which condition this supply, where the transition 
to full monetary production and consumption is still 
incomplete and the traditional non-monetary economy is 
"primitively affluent". 
To this end it was necessary:-
(i) to make accurate, meaningful and consistent measurements 
of the quantity of labour effort supplied by each of a 
sampled group of participants in a monetary sector 
activity, and 
(ii) to make meaningful and consistent measurements of 
the important factors (economic and non-economic) 
which were hypothesised to account for labour effort 
variability amongst the sampled individuals. 
(b) to calculate and present as an elasticity measurement 
the response of the average individual's supply of labour 
effort with respect to variations in the hourly earning 
rate in that particular monetary activity. 
(c) to make some assessment of the suitability and performance 
of neo-classical consumer theory, adapted to meet specific 
socio-cultural and institutional circumstances, in explaining 
the variations in labour effort in this particular non-
Western social and economic setting. 
(d) to do this by constructing, estimating and evaluating 
an empirical econometric model of labour-leisure choice 
which:-
(i) is as theoretically consistent as possible with the 
basic premises of contemporary consumer theory 
(especially the notion of utility maximisation); 
(ii) incorporates socio-cultural and institutional factors 
pertinent to the particular case of the selected 
workforce sample in the Papua-New Guinean economy, and 
(iii) is in a form which permits estimation and evaluation 
by fairly widely used computational and statistical 
techniques. 
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Because there were no suitable pre-co].lected data to 
which this analysis could be applied and the model tested, 
a large and important facet of the current study has been 
concerned with collecting relevant data from a selected 
saiiiplu of handloom weavers. This was done during nearly 
10 months of fieldwork in the Eastern Central Highlands of 
New Guinea and the Central District of Papua during 1974. 
Problems relating to the appropriate conceptualisation and 
selection of the main variables and their measurement, 
recording and presentation in consistent and meaningful 
form, are as important in this type of study as the correct 
specification of the analytical model. If one is fortunate 
enough to carry out both facets of the research successfully, 
it not only enhances the usefulness and power of the empiiica] 
conclusions but it also permits a confirmation or correction 
of the underlying theory. 
It would be presumptuous to suggest that this study 
has been so successful. It is an attempt to conduct a 
piece of empirical research which retains the logical 
consistency of an underlying and familiar theory. Many 
conceptual and measurement problems remain; the model 
contains obvious anthropological naiveties and the econo-
metric techniques are relatively elementary. However, the 
model and the methods justify themselves, at least in part, 
by the results that are achieved. The model is able to 
account for almost two-thirds of the variation in the labour 
efforts supplied by the individuals in the sample workforce 
and it generally produces consistent and statistically 
significant parameter estimates. The results are encouraging 
enough to warrant further development and extension of the 
model and its application to other (preferably larger) data 
sets collected from members of other workforce groups 
participating in the transitional Melanesian economy. 
5. A Chapter Outline 
In Chapter 2 of this study the basic textbook applica-
tion of consumer demand theory to the problem of the demand 
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for leisure and its corollary, the supply of effort, is 
reviewed. Both the model here developed and the other 
theoretical models discussed in the study are based on this 
theory. Several applications of consumer theory to the 
problem of labour response in peasant and transitional 
economies will also be considered. Such works have had 
considerable influence on this study and they have emphasised 
factors which help explain labour response under similar 
conditions to those which applied in this study. Such 
factors often are inadequately considered in the standard 
theoretical treatments. The most consequential of these 
concepts is that relating to a minimum biologically and 
culturally determined "level of subsistence", below which 
the usual determinants of allocation (the relative preferences 
for the goods being considered in relation to relative prices 
and the level of one's income) cease to be applicable. 
Changes in the level of this "minimum subsistence require-
ment", however, do appear to affect the time which is 
allocated to leisure and that which is spent earning a cash 
income with which to procure goods. 
The concept of a minimum subsistence bundle of goods 
affecting consumer choice is not just confined to the models 
of the development economists referred to in this study. In 
one form or another it is now in fairly common use in modern 
consumer demand analysis. In Chapter 9 an analytical model 
is developed on the basis of Stone's Linear Expenditure 
System, a demand model which uses this concept. The novelty 
of the approach in the present study lies in redefining a 
"minimum subsistence requirement" more broadly and relating 
it functionally to some of the social, demographic and 
institutional variables which the other development economists 
(and the characteristics of the sample studied here) suggest 
may be significant in such labour-leisure choice. 
As the analysis required the collection of a new set of 
data, a large proportion of the total research effort has 
been involved in fieldwork in New Guinea. Chapter 3 
discusses the criteria and methods used to select the 
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sample and gives an outline of the three main techniques 
used to collect the relevant data from this sample group. 
Chapters 4 to 8 present and discuss in detail the 
data and information which were collected in the field. 
Most of the raw data had to be processed and transformed 
to make them useful for the study and consistent with the 
variables in the analytical model. 
Chapter 4 describes characteristics of the different 
geographical and cultural areas from which the sample was 
drawn and presents general information on the extent of 
contact each has had with the monetary economy together with 
an attempt to measure each household's access to monetary 
goods and services. The weaving industry, its organisation 
and structure are also discussed and there is an analysis 
of basic data on the weavers themselves (i.e. their ages, 
employment histories, etc.). The concepts used in defining 
and measuring the size of the weavers' dependent households 
are presented in the concluding parts of the chapter. 
Chapters 5 and 6 discuss the monetary and non-monetary 
incomes of the weavers and their associated households and 
the conceptual and practical problems of trying to measure, 
aggregate and compare the two. 
Chapter 7 is concerned with monetary outlays and 
especially with cash outlays on various transfer payments 
(head taxes and fees, etc.), traditional and customary 
obligations, gift giving and all such purposes other than 
expenditure on current goods and services. Factors 
conditioning the size of such outlays remain a grey area 
of the economist's knowledge and the treatment of them in 
the main analysis is unavoidably simplistic. Whilst a 
detailed analysis of factors determining expenditure on 
current goods and services other than leisure has not been 
a main concern of this study, the proportion of total cash 
income spent on various classes of goods is given in the 
latter part of this chapter. As adequate price information 
on all classes of goods could not be collected or computed. 
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the above account enabled a judgement to be made about 
whether the price data obtained and the price indices 
constructed covered the more important categories of goods 
on which New Guineans spent their money incomes. 
The main dependent variable, i.e. the hours spent on 
productive weaving per week, together with the other activity 
pattern data collected about the weaver and some of his 
dependent household is discussed in Chapter 8. It is noted 
that the weavers' allocation of time between subsistence and 
monetary work appeared to differ quite markedly from that 
observed by some other researchers working with some other 
samples of Papua New Guineans. This suggests that as a 
group, the weavers are probably in, or approaching, the 
third rather than the second stage of the transition 
categorised by Fisk. The activity study also suggests that 
the weavers adhere fairly closely to an institutional and 
cultural convention regarding the times of the day and week 
appropriate to their main monetary earning activity. 
Although much less than half the time which was potentially 
available for weaving work was actually spent on productive 
weaving activity, the alternative, during these remaining 
hours, was not subsistence garden work or other subsistence 
activity. The latter activities, when they were performed 
by the male weavers, were usually done during the weekends 
and during times of the day when it was not customary or 
possible to engage in weaving. 
As mentioned previously, the main model of labour-
leisure choice is developed and presented in Chapter 9. 
Whilst the presentation of the model in mathematical terms 
is most convenient (even necessary) when the parameters 
are to be estimated by regression techniques, a simple two 
dimensional graphical presentation is also given to high-
light the model's similarities to and differences from those 
which have influenced it. The estimation and statistical 
evaluation of the model and the calculation of the relevant 
elasticities is carried out in Chapter 10. The conclusions 
which can be drawn from the analysis, together with a 
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statement on their policy implications (and limitations), 
are given briefly in the final chapter. 
Although Chapters 4 to 8 often discuss the data as ithe^ 
relateir to particular subgroups of the total sample (the 
subgroups representing weavers in the various geographical 
areas), the central concern of the econometric analysis is 
with 57 individual sets of observations. By drawing them 
from the six different geographical areas it was possible 
to obtain a wider range of values on each particular variable 
and a generally more interesting sample. The full set of 
57 observations on each variable discussed in the text and 
used, directly or indirectly, in the analysis, is presented 
in a Data Set at the end of the chapter in which it was 
first discussed. In the text the convention of referring 
to a particular variable as, for example, Var. 4; Data B 
(meaning the fourth variable listed in the Data Set B -
this Data Set would follow Chapter 5) has been followed. 
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CHAPTER TWO 
A RESUME OF PURE AND APPLIED THEORIES RELATING TO 
THE INDIVIDUAL'S SUPPLY OF LABOUR EFFORT 
1. General 
In recent times it has been usual to treat the theory 
relating to the labour supply of the individual (or the 
individual's supply of effort) as an application, or 
extension of consumer dem.and theory. "Leisure" or "non-
work" is the commodity dem.anded and this is subject to a 
trade off with the goods and services which work income 
enables one to procure. Both "leisure" and the more 
conventionally defined goods yield utility and the analysis 
of the individual's supply of effort has conveniently lent 
itself to and benefitted from the developments of utility 
theory. 
There also have been a number of applications of this 
extension of the demand theory in the wider field of 
development economics. The problem to which the theory is 
generally applied concerns the responsiveness of primitive 
or semi-commercial agriculturalists to market incentives. 
Fisk (Fisk; 1962, 1964, 1975) has used the basic theory to 
develop several models which seek to explain elements of 
the transition from a pure subsistence to a monetary economy 
in a Melanesian socio-economic setting where land-man 
ratios are favourable and non-monetary productivity quite 
high. 
In this chapter, the pure "textbook" theory of effort 
supply, including not only the more recent indifference 
curve analysis but also the contributions of Robbins and 
earlier theorists will be outlined briefly. Then several 
models which relate specifically to situations similar to 
those of concern in the current study will be discussed. 
The main empirical model to be offered in explanation of 
the labour supply responses of the weaver sample in question 
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will be dealt with separately in Chapter 9. This model is 
an extension of the basic textbook treatment of the theory 
to incorporate some of the more recent developments in 
consumer theory. It also draws on and resembles some 
aspects of the applied theoretical models discussed in 
Section 4 of the present chapter. 
It will be noticed from this resume of the theory 
that one is unable to deduce anything definite regarding 
the direction, let alone the extent, of the effort supply 
response of an individual to a change in the price of 
labour unless one makes som.e definite assum.ptions about 
(or places restrictions upon) the individual's utility 
function. 
2. Early Theories 
There has been, of course, some speculation am.ongst 
economists regarding the direction to which labour effort 
is expected to respond to a change in pay rates. However, 
it is perhaps more apt to consider this as speculation on 
the general nature of the aggregate utility function, 
based on observations of group and individual behaviour, 
rather than a theoretical deduction. 
Adam Smith, for instance, appears to postulate that 
the labour supply curve of the individual is positively 
sloped. "The liberal reward of labour, as it encourages 
the propagation, so it increases the industry of the common 
people" (Smith, quoted in O'Connor; 1961, p.273). However, 
O'Connor is able to discern some am.biguity in Smith's 
writings in this regard. He also detects a similar 
ambiguity in the writings of Alfred Marshall but notes 
that Marshall recognised the strong possibility of the 
effort supply function having a backward bending section. 
(O'Connor; 1961, p.276). 
It is not difficult to appreciate why this ambiguity 
arose. Despite the developments in theory the shape of 
the labour effort supply curve still cannot be deduced 
without specific knowledge concerning the utility function. 
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'I'hc! LieuLniciiL of labcMjr supply rt?bpoiKSu within lli(i 
context ol' demand analysis is by no moans the exclusive 
preserve of the latter day utility theorists. In 1930 
Lionel Robbins set about to replace the irregular effort 
supply curve with a quite normal demand curve; not the 
demand for leisure perhaps, but the individual's demand 
for income in terms of the effort (hours) it took to earn 
a unit ($) of it. (Robbins; 1930) . An increase in the 
wage rate is thus a fall in the "price" of income in terms 
of effort, i.e. less hours are now required to earn a 
dollar. 
The demand for income is equal to the produce of the 
wage rate and the total number of hours which the individual 
plans to work at that rate. 
A very simple demand curve is then constructed which 
offers an alternative and similar explanation to the two 
sector indifference curve analysis to be outlined later. 
Effort (hrs) 
per $ 
Income Demanded ($) 
= wH 
This simple demand curve construct of Robbins' illustrates 
that an increase in the wage rate (a fall in the effort 
per dollar from ON to OM), whilst undoubtedly accompanied 
by an increase in the amount of income demanded (from 
OY^ to OY^), does not necessarily require an increase in 
the effort supplied (the area of ONAY^ as against OMBY^). 
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It all depends, as Robbins explains, on the elasticity of 
the demand for income in terms of effort. If the demand 
curve is elastic a wage increase would lead to an increase 
in the supply of effort and if it is inelastic the same 
wage increase would reduce the effort supplied. The 
elasticity of the demand curve is, in turn, dependent on 
the strength of the individual's preferences for additional 
goods and leisure. Very little can be said about this 
a priori. The theoretical developments of the last 45 
years have not greatly changed this situation. 
Robbins introduced an insightful twist to the theory 
of the individual's supply of effort. However, over the 
last 25 years, indifference curve analysis has tended to 
dominate the textbook presentations. The relative 
simplicity of this approach enables one to isolate the 
essential elements of the problem. The simpler exposition 
however, requires some more restrictive assumptions if one 
is to construct from it an empirical model which is 
consistent with the theory and which permits estimation 
and testing by known econometric techniques. 
The simple techniques of two-sector indifference curve 
analysis have been extensively used in the applied theoretical 
models that will be discussed in a following section. Prior 
to this, however, the usual textbook treatment will be 
outlined. 
3. The Individual's Supply of Effort: The Indifference 
Curve Approach 
This model assumes that the usual restrictions on 
indifference curves are met (i.e. that they are downward 
sloping, convex to origin and non-intersecting), and 
proceeds to examine the maximisation of utility subject 
to a budget constraint. The mathematical form of the 
utility function usually is not specified. 
On one axis is measured units of leisure, L, where 
L = T - H 
ri 
and T - total available time in which the clioice is made 
and II = the hours spent at work (non-leisure). 
The other axis usually represents either "money income", 
"wares" or "all current consumer goods". The model can be 
thought of as a two stage consumer-producer decision. In 
the first instance the producer decides on how much leisure 
he desires in relation to his demand for a particular level 
of monetary income. Then, in stage two, he is seen to 
allocate his given income among the various consumer 
commodities. The simplest model assumes that there is no 
uncertainty, that income comes solely from work (from 
foregoing leisure) and that all income is spent on current 
consumer goods and services within the period being considered 
The consumer thus aims to maximise his utility function 
U = U(Y,L), a proxy for U' = g(x^,...,x^,L) 
n subject to Y (T - L)w = X. p.x. i=l 1 1 
where Y = monetary income 
x^ = quantities of good i 
p^ = price of good i 
w = the hourly wage rate (price of leisure). 
The model is slightly different from the usual one of 
allocating between two commodities, in that leisure has 
a physical maximum limit of 24 hours per day or 168 hours 
per week. At this limit there would be no work done and 
no income earniicL. The budget line thus pivots from this 
point and the slope of the budget line equals the real wage 
rate or opportunity cost of leisure in terms of the 
consuJiier goods foregone. The position of this line limits 
the objective choice. 
The indifference curves represent the relative 
preferences between various combinations of leisure and 
those goods and services which the income can command. 
The slope of an indifference curve represents the marginal 
subjective rate of substitution (mrs) of such goods for 
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leisure. Equilibriuin, the point cf maximisation of utility 
subject to the budget constraint, occurs at the point of 
tangency represented by 
mrSyj^ = w 
If a general "wage good", x^ ,^ is used in place of "income", 
the equilibrium could be represented thus: 
U, 
L = -U 
^n Px Px 
P T n- -L ^L 
i.e. the ratio of marginal utilities is equal to the ratio 
of prices. 
In Figure 1, with the utility function represented 
by the indifference curves and with an hourly wage rate 
= AN, the maximising producer consumer would work ON - OL^ 
hours and earn $0Y^. 
The model usually is extender in two conventional ways. 
First, the assumption that wage payments are the sole source 
of income is relaxed and allowance is made for som.e 
exogenously determined income, E. 
Thus Y' = (T - L)w + E. 
The effect of introducing this exogenously determined 
income is to shift the budget line upvards by the amount 
$NE (= and parallel to the original line (see 
Figure 2). 
Because the maximum am,ount of leisure available per 
day is limited to the possible 24 hours (N), it is 
meaningless to extend the budget line beyond this point. 
The new equilibrium is shown to be Y^ l^ .^ The addition of 
successive amounts of autonomous income allows the tracing 
out of a curve depicting the amount of leisure at 
various levels of total income (assuming the wage rate 
remains constant). 
Unless a utility function is specified which does not 
allow it, or unless specific restrictions are placed upon 
the utility function, the demand for leisure can vary 
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[jotj i I i vc J y or ncMja I i vc.'1 y wi Lli u cliarifjo in .i u ( oiujitioiu; 
income. 
It is, however, a change in the wage rate, w, that 
is most relevant. The effect of varying the wage rate is 
seen in Figure 3. An increase in the wage rate (v/ith all 
other prices remaining constant) increases the slope of 
the budget line (lowers the effort cost of goods and 
services) and again, because of the immutable maximum 
amount of leisure, the line pivots at N. The effect is 
to allow the consumer to become better off (reach a 
higher indifference curve). The amount of leisure the 
consumer-producer chooses to take at various wage rates 
can be ascertained from the curve 
saioL 
Again, it can be seen that very little can be^a priori 
about the response of effort to variations in wage rates. 
In the example used, the supply of effort can move 
positively or negatively with a change in earning rates 
depending on the range of wage rates and incomes which we 
are considering in relation to the individual's relative 
preferences between income or leisure appropriate at that 
level. More concisely it depends upon the relative 
strengths of the "income" and "substitution" effects of a 
wage rate change within the area of effective choice 
(CJreen; 1971, p.73-74) . 
A rise in the price of leisure (an increase in w) or, 
if you like, a fall in the price of consumer goods in 
terms of effort, induces a substitution of goods for leisure 
and hence increases the supply of effort. But this is not 
all; an increase in the wage rate, w, also makes it 
possible to obtain a preferred bundle of income (goods) 
and leisure in a manner similar to an increase of autonomous 
income as outlined above. If the good is "normal" then this 
effect (the income effect), by itself, will induce an 
increase in the amount of thci good consumed. For goods 
^Green warns that the interpretation of the "income effect" 
in this type of application of the usual model must be 
considered with care. (Green; 1971, p.73). 
Fig. 2.1 
Equilibrium; Basic Model 
Fig. 2'.2 
The Effects of an 
Increase in Autonomous 
Income, (E) 
Leisure 
(hrs) 
Y 
V 
Fig. 2.3 
The Effects of a 
Change in the Wage 
Rate, (w) 
J.eisure 
(hrs) 
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that are normal in the above sense the "substitution" and 
the "income" effects work in opposite directions. V-Jhether 
or not a change in wage rates will increase work input 
depends, therefore, on which effect predominates. It 
depends on whether leisure and consumer goods are gross 
substitutes or gross complements. (Green; 1971, p.74). 
When the two are gross complements, an increase in the 
wage rate leads to an increase in the consumption of 
leisure and hence a fall in the amount of effort supplied. 
If they are gross substitutes and the substitution effect 
predominates an increase in the wage rate will reduce 
le isure demand and consequently increase the supply of 
labour effort. This later situation can also be 
described in terms of Robbins' model as one in which the 
elasticity of demand for income in terms of effort 
exceeds unity. 
4. The Application of Theory to Peasant and Transitional 
Economies 
A number of theoretical models, most of which are based 
on consumer demand theory, have appeared in the literature 
over the last 15 years to account for the behavioural 
responses of peasants in primitive and dual economies. 
Only the models of three economists will be outlined in 
this section, namely, those of E.K. Fisk, C. Nakajima and 
J. Mellor. There is no suggestion that these are the only 
worthwhile models presented in the literature. Rather, they 
are reviewed herein because each of them contain a notion 
of some "minimum subsistence" level of consumption, a 
concept v/hich is selected as being particularly relevant 
to the current study and which will be central to the main 
model to be developed later. Fisk's earlier models are 
given particular attention because of their being based 
on, and directly applicable to, the New Guinean economy in 
transition. Such a setting is, of course, directly 
relevant to the sample being investigated in the current 
study. 
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One particularly excellent model which examines the 
economic equilibrium of the peasant family in dualistic 
economies but which will not be outlined here, is that by 
A.K. Sen (1966). Sen's work deals specifically with the 
circumstunces under which surplus labour can exist in an 
agrarian economy. It is a very detailed treatment and 
uses a formal and rigorous exposition. In many respects, 
and despite the fact that it does not incorporate explicitly 
a subsistence component of demand in to the analysis, it 
bears a closer resemblance in its style of exposition to 
the demand models of the contemporary utility theorists 
than do the other models which now will be outlined. 
It is perhaps unfortunate that, most contrary to their 
authors' intentions and consents, some of the models of 
economic response in primitive economies have been 
incorrectly understood and have sometimes been used to 
justify the repression of wage claims, the imposition of 
heavier taxation and a generally negative attitude towards 
the provision of further economic incentives to induce 
productive behaviour. It could be contended, however, 
that in most cases the niodels are able to offer a very 
rational explanation of the peasant's supposedly perverse 
behaviour and show the areas in which positive economic 
inducements and market forces can lead to greater human 
productive effort. 
(i) risk's Models of the Transition from Subsistence to 
a Monetary Economy 
In 1962, E.K. Fisk (Fisk; 1962) developed a model to 
exi^lain the lurge potential laliour surplus that he believed 
to exist in [jrc-con tac t subsisL(jnce (•conomies of Papua-
New Guinea, Under the observet] and reported conditions of 
low pO[Julation to land ratios which are found in that 
country, the level of non-monetary food production is not 
limited by the potential supply of labour. It is limited 
rather by a demand ceiling for food. This limit is defined, 
not just at the level necessary to maintain the population 
in a reasonable physical condition, but at a point quite 
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substantially above it to allow for customary and social 
factors (including the pig cycle). The margin, Fisk 
estimates, could be approximately 25 per cent (Fisk; 1962). 
In a two sector model in which the only goods considered 
are food, clothing and shelter and in which the later Lwo 
are taken as given, Lhis is cjuiLe reasonable. The imtlica-
tion that there exists a large potential labour supply 
that is in excess of the labour necessary to produce 
abundant food for the group is a consequence of high 
agricultural productivity in a land-abundant society. 
The implication that this surplus labour is necessarily 
available to the monetary sector at a very low opportunity 
cost is, however, a consequence of the specification of 
the model and is not, perhaps, as readily defensible as 
it first appears. Jones (Jones; 1969, p.281) is critical 
about the omission from the model of many day to day 
activities which, if performed by Westerners, would be 
considered as genuinely productive, e.g. the making of tools 
and household utility items, the dispersal of knowledge, 
the functioning of village law, village defence 
preparations, etc. 
As valid as this criticism might appear to be, it 
does not detract from the assertion that the opportunity 
cost of entry into supplementary commercial activities, 
whilst probably not quite as low as Fisk's model would 
have us believe, is relatively low none the less; relative, 
that is to other land scarce or densely populated Asian 
countries. 
More importantly, however, Fisk recognised and 
exposed a characteristic which, whilst common throughout 
the Pacific was very different from that found throughout 
most of Asia where so much of development theory 
(justifiably) had its foundations. This characteristic, 
which he describes as the ability of those in the 
traditional sector 
"to produce from their own resources, as much as 
they can consume of the normal staple foods that 
they are used to, together with a reasonable surplus 
2<J 
for entertainment, display and emergency, and a 
standard of housing, clothing and entertainment 
requisites that is traditionally acceptable, with 
the employment of a relatively small part of the 
total potential resources of labour and land 
available to them." . . , (Fisk; 1975, p.59) 
is, of course, a consequence of the very favourable man-
land ratios which still exist in these few but fortunate 
parts of the lesser develoi:icd world. 
Succinctly described by Fisk as a condition of 
"primitive affluencc", this characteristic is a key to 
explaining aspects of economic })chaviour whicli would 
usually be thought perverse in overpopulated regions. In 
such overpopulated regions, the very real problem of 
extending the production frontier beyond that which is 
minimal to sustain life is usually much greater than the 
difficulties of inducing the peasant to forgo his 
traditional social and economic pursuits and engage himself 
more completely in forms of conunercial activity. 
This is not so, however, throughout much of Melanesia, 
including New Guinea, and tlie effects of high subsistence 
sector productivity are quite likely to influence attitudes 
to monetary work. Monetary goods, most of v/hich are 
imported, are relatively expensive, reflecting both the 
high resource costs in the countries of their origin and 
the high transport and distribution costs in New Guinea. 
Indigenous labour is, by and large, untrained and 
inexperienced in many monetary pursuits and its productivity 
in the monetary sector is often low. The effort cost to 
procure cash goods, where they exist, is therefore quite 
high whilst the effort cost of obtaining adequate non-
monetary substitutes from the traditional sector is usually 
quite low. In fact, from an individual male's point of 
view, the effort cost of obtaining adequate traditional 
food is sometimes very low indeed. The customary sexual 
division of labour releases males from many of the tedious 
and persistent daily gardening tasks and the household 
womenfolk, whose opportunity cost to monetary work is 
negligible, can often and do provide adequate food supplies 
for the whole family. 
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Under such cj rcujiistances and with a basic livelihood 
often assurred without requiring their coiiatdtment of 
effort to monetary pursuits at all, it is not surprising, 
therefore, that many New Guineans take a different view 
to monetary work than either their Asian or Western 
coun ter[)ar ts . 
Fisk, in his second model (Fisk; 1964), looks at those 
factors which influence the Nev; Guinean's responsiveness to 
the incentives of the monetary economy at the time of their 
very earliest contact with it. 
At this early sta^je of tlie transition, each household 
pr'oducti(jn unit continues to produce as before in ttie 
non-monetary sector, constrained only by the ceiling on 
the demand for fcMKl, }nit seeks, in acJcJition, to earn some 
sui;p] ementary money inc:ome to [procure goods which only the 
monetary sector can provide. 
l''isk identifies two forces whiich act to draw the 
surplus lal>our units of the suljsistence group into the 
monetary sector. On one l^and market forces act as an 
incentive to monetary participation. In terms of the basic 
model this incentive factor (T'isk; 1964, p. 157) is 
represented by the slope and position of the budget line, 
an objective factor reflecting the price of consumer goods, 
the price of labour and the level of income. The second 
force, Fisk's response factor, in turn affects the 
relativci [jreferences of goods (income) and monetary sector 
work elfc^rt. It reflects, in a way, the attitudes of the 
subsistence group to supplementary monetary activity and 
monetary consumption. The response factor is subject to 
the modifications of law and order, agricultural extension 
services, the "demonstration effect", missionary influence, 
and a whole host of other influences that accompany the 
intrusion of the outside world into the formerly isolated 
socio-economic entity. In terms of the basic model, the 
response factor modifies the shapes and positions of the 
indifference map. 
31 
The decision to participate in monetary sector activity -
the incentive to work for money - depends upon the 
individual's assessment of the disutility of a marginal 
unit of labour required to earn income in relation to the 
utility derived from the goods and services which that 
additional money unit enables him to buy. The cash return 
per unit of labour and the utility derivable per unit of 
money are thus the determining variables of the model. 
Both are influenced by the intrusion of the advanced sector. 
Supposing, as Fisk justifiably does, that the initial 
monetary activity undertaken by the indigenous group is 
likely to be the growing of some cash crop, then the 
sporadic improvements in transport, marketing and distribu-
tion services bring with them increases in 'the cash return 
per unit of labour. The increases in regional incomes 
induce other entrepreneurs and a wider range of consumer 
goods and services become more readily available in the 
area. As a result, the utility derivable from a unit of 
money income is also increased. Both these factors, Fisk 
contends, are likely to occur in infrequent discontinuous 
jumps as each new phase and scale of produce buying and 
commodity selling spreads to an<^establishes in the area 
in response to the area's increasing total income. 
The geometrical presentation of this model, presented 
as Figure 4, consists of a number of radials each 
representing successively higher cash returns per unit of 
labour and a number of curves representing the total 
labour supplied at different levels of the utility of 
money all emanating from the origin. 
The discontinuous jumps from one earning rate to 
another traces out a zig-zag "C path" - the total cash 
incomes that can be earned by the group at various levels 
of labour input. Discontinuous horizontal movements from 
one labour-income utility curve to another also trace out 
a zig-zag "U path" - the supply of labour the group will 
find just worthwhile for the purposes of earning various 
levels of total cash income. The relative positions of 
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Fig. 2.5 
Nakajima's Basic Model 
of Subjective Equilibrium 
(Nakajima, 1969; p.169) 
Fig. 2.4 
>^odel of E.K. Fisk 
(Fisk, 1964; p.170) 
(Jujiilily 111 laluit 
33 
the C path and the U path determine whether market forces 
alone provide sufficient incentive to increase labour 
input beyond a given point. Providing the C path lies to 
the left of the U path, thus indicating that the amount of 
income earned at such a level of labour input is greater than 
the minimum necessary to make it worthwhile, there is thus 
an incentive to continue committing additional units of 
labour. 
risk's model is able to identify points of growth and 
points of stagnation. Such points suggest an explanation 
for the "stop-go" response to new development projects so 
often reported by administrators. They may also account, 
cross-sectionally, for some of the verifiable reports of 
the v/idely differing response of different groups of New 
Guineans to what appears to be the same degree of economic 
opportunity. 
The models relate to aggregated groups rather than to 
individuals or households. The supply of effort by an 
individual or a family, whilst implicit in Fisk's models 
was not of central concern. Fisk was able to explain how 
there was a potential supply of labour available for 
supplementary monetary activity without necessitating any 
curtailment of non-monetary production. His models are 
not directed at showing how much of the potential supply 
would actually be applied to cash earning activities and 
for this purpose one must turn, as Fisk did, to the work 
of Nakajima. 
(ii) Nakajima - A Model of the Subjective Equilibrium of 
the Family Farm 
Nakajima (Nakajima; 1969) is concerned with the 
subjective equilibrium of the family on peasant type farms. 
In his analysis of the "household-firm" Nakajima draws on 
the theory of the firm, the theory of the consumer and 
uses the indifference curve techniques of Hicks. 
A point of "subjective equilibrium" is reached when 
the houseliold as a whole, maximises its utility function 
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U = U(A,M) (1) 
subject (in the simple case) to the income constraint 
where 
M = P F(A,B) (2) X 
A = labour hours utilised by the whole family 
in a year 
M = , amount of farm fam.ily income for that 
year 
P = the price of the (single) product produced 
by the farm 
F(A,B) = the farm's production function - given 
the level of technology, with 
B = the fixed acreage of farm land operated 
by the family. 
A > A > 0 and M > M > 0 , and 
o 
A = the physiologically possible maximum of 
labour hours for the whole family, and 
M = the minimum subsistence standard of real o 
income for the whole family of which 
part is assumed to be culturally 
determined. 
UA = If ^^^ "m = If ' ("A < "M ^ 
""a The slope of the indifference curves, , is thought of M 
as the "marginal valuation of family labour" (Nakajima; 
p.167). The utility function is, furthermore, assumed to 
have the following specific characteristics:-
1. > 0 with = + 00 when A = A 
and 
^U^' U^ 
3 > 0 with = 0 when M = M 
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With B fixed the production function is of the fairly usual 
form 
F^ > 0, F ^ < 0 (i.e. the marginal product 
of labour is non-negative 
and decreasing) 
Maximising the utility function subject to the income 
equation yields the equilibrium condition 
M 
i.e. the marginal productivity of labour is equal to the 
marginal valuation of family labour; or alternatively, 
equilibrium is attained when the marginal utility of family 
income is equal to the marginal disutility of the total 
family labour required to produce it. The basic Nakajima 
diagram illustrating the point of subjective equilibrium 
(Q) and the quantity of family labour supplied at this 
point (AQ) is reproduced as Figure 5. 
Nakajima extends this simple m.odel in several respects 
and reaches the following theoretical conclusions in respect 
to the quantity of family labour supplied: ceteris paribus, 
(a) an increase in asset income, E, acts to reduce the 
input of family labour; 
(b) an increase in the price of the farm product, P, has an 
indeterminant effect on the input of family labour. The 
result depends upon the relative strengths of the income 
and substitution effects of the price change; 
(c) an increase in the input of land, also has an indeterminant 
effect on labour input; 
(d) an increase in the number of household members, N, 
whether they be additional workers or only additional 
dependents will lead to an increase in the family's 
labour input. 
The basic model is then developed for situations in 
which a portion of the family labour supply is sold for non-
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farm labour in which farm labour can be hired. It is again 
developed for situations of semi-subsistence production 
where some of the farm product is sold and the rest retained 
for household consumption. 
Nakajima introduces a further concept in his paper 
although it doesn't appear to be crucial to any of the 
models he actually develops. The concept is that of an 
"achievement standard of income" (Nakajima; 1969, p.177-79) 
which Nakajima defines as a standard of income at and above 
which the slope of the indifference curves become nearly 
vertical regardless of the distance from the vertical axis. 
At very early stages of development, Nakajima sees the 
achievement standard line being close to the subsistence 
line. The gap between the two supposedly widens as develop-
ment proceeds. Not just the position, but the actual shape 
of the indifference curves are assumed to change under the 
effects of shifts in the achievement standard line. 
Although this concept is also found in the models of 
others, and reflects a limited aspiration for goods above 
the "subsistence" level of consumption, the concept will 
not be used in this way in the empirical model developed 
and tested in the current study. Such a hypothesis 
regarding the way in which tastes supposedly change over 
time (or which account for taste differences amongst 
individuals, cross-sectionally) does not lend itself 
readily to the construction of a theoretically consistent 
econometric model which can be applied to and tested on 
field data. 
A very basic and essential assumption for any analysis 
of cross-sectional data is that all individuals or 
households have similar utility functions (i.e. similar 
shaped indifference curves). If the utility function is 
hypothesised to change its form (i.e. indifference curves 
change their shapes) then this must be accounted for in the 
matlicmatical construction of the model, a most complex 
problem. However, taste differences (changes) resulting 
from the influence of the "demonstration effect", etc. can 
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be quite appropriately and consistently captured by a well 
known extension of modern consumer and utility theory. To 
do this it is necessary only to offer a wider definition of 
the concept of the "subsistence" or the minimum culturally 
and biologically acceptable level of consumption. This is 
already a widely used concept in most of the applied theoret-
ical models outlined in this chapter and the extension is 
already implicit in Nakajima and Wharton in their use of 
the concept of an increase in the level of the "subsistence" 
line resulting from an expansion of the culturally acceptable 
component of the "subsistence" bundle. 
As people become acquainted with a more comprehensive 
range of goods and as their contact with the monetary 
economy increases, the quantity of some goods which they 
come to accept as the basic or minimum amount becomes 
progressively larger. A certain number of units of some 
particular cash goods (e.g. some foods, tobacco, alcohol, 
clothing, tools) cease to be regarded only as a foreign 
"luxury" and become incorporated in and even necessary to 
their own changing culture. In this way, the culturally 
determined component of the "minimum subsistence" bundle of 
goods changes over time, although the amount that represents 
the minimum biological subsistence level probably remains 
quite constant. 
Nakajima makes frequent reference to the parallelism 
between his theory of the family farm and the theory of 
consumer choice. In fact, Nakajim.a's diagram basically is 
a mirror image of the usual presentation of consumer choice 
which uses a product of labour curve instead of the usual 
linear budgetary constraint. The outcomes of Nakajima's 
model are the ones intuitively expected. The extent to 
which they also depend on the arbitrary characteristics he 
stipulates for the utility function is somewhat hidden in 
the later part of the analysis. On the important question 
of whether an increase in the price of the farm product 
(the monetary return to labour) will induce greater labour 
input, his model provides no answer. Little, if anything. 
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seems to have been achieved by Nakajima's exposition that 
could not have been handled with the more conventional 
presentation of basic consumer theory. 
Nakajima's semi-subsistence model is limited to 
situations in which that part of production retained for 
home consumption can assume a definite money price. But, 
as Fisk points out, (Fisk; 1975, p.67) when production for 
home consum£jtion and production for the market are considered 
by the household as entirely different functions (and quite 
often involve different crop typos) this is not a valid 
assumption to make. At the early stages of contact 
considered by Fisk, the households sul.sistence production is 
maintained at its previous level and the input of labour to 
commercial cropping is solely to obtain a supplementary 
monetary income. Regular and effective monetised markets 
for the trade of traditional home produced goods do not 
exist and hence, contends Fisk, neither do monetary prices. 
One cannot fairly relate the utilities of two sets of goods, 
one home produced and the other monetary acquired, when a 
true market determined price for the former group is non-
existent and any imputed price based on an outside market 
does not closely reflect the value of these goods to the 
producer-consumer. 
In this situation, Fisk contends, it is inappropriate 
to apply the one theoretical tool to both the non-monetary 
and monetary components of the production-consumption 
process. Utilising the basic model of Nakajima, Fisk then 
analyses the two components sc^parate]y, allowing for the 
essential cross effects of one to another (Fisk; 1975, 
pp.69,70). At a later stage of the transition when markets 
for traditional food products are widespread and when there 
is (iolinilc; snbst i tuli cui ol ot hcjr [mrchasable food items 
for truditicjnul home f oo(i production the need lor a separate 
analysis disappears. 
(iii) J.W. Me]lor - A Limited Aspirations Model 
Another model relevant to this study is that presented 
by J.v;. Mellor (Mellor; 1963) . Similarly to the models 
J'i 
already reviewed, Mellor's model also related to agricultural 
production in a semi-subsistence situation. It also, tliere-
lc;re, incoj |)()i aLt's u si-t cjf noii-I i nccir IdLcjur product,i v i L y 
curvi ' I I iut>l<,'ci(l ol CJ Jin<.;uj IMUNJCI const luinL U J thcjucjli tli(i 
i nd i L1 ei c;ncu map is presc!nt.ed in the conventional way. 
Mellor presents a conceptual framework for analysing 
labour use and labour productivity on the assumption of a 
limited aspiration for consumer goods and services beyond 
the requirements for some biologically and culturally 
determined subsistence ]evel. 
As Mellor himself indicates (Mellor; 1963, p.519) the 
limited aspirations mo(Jel has fallen into some disrepute 
amongst econcMiii s I s, dcs[ji Le iL being consistent with 
observed behaviour in some low income countri(;s. It is not 
really surprising that a model of limited aspirations is an 
anathema to those economists whose experience has been mainly 
with over[;opu]ated countries where the peasants strive 
desperately to provide the means to keep apace with very 
basic wants. Limited aspirations are certainly less likely 
to be an effective constraint in situations such as these. 
But, when basic wants are adequately met by non-monetary 
productioii, as is the case in much of New Guinea, and when 
the range of goods available for cash acquisition is quite 
definitely limited, the situation can be fundamentally 
different. 
Although one can generally expect aspirations for 
material goods to outrun the income possibilities in the long 
run, in those situations where the range of goods is limited 
and contacts with Westerners and their goods are few, the 
"short run" can be rather prolonged and interregional 
variation in labour response can become quite noticeable. 
Mellor sees the transformation of leisure into goods 
and services to take piace in five intermediate stages. The 
first is the transformation of utility from leisure into 
labour which, like stage No. 5, is a subjective choice not 
amenable to economic analysis. Stage two is the transforma-
tion of labour time into agricultural output via the produc-
tion function. The transformation of agricultural output 
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into money is then dependent on those factors which affect 
the basic demand - supply relationship for farm output. 
In stage four the transformation of the money earnings into 
consumer goods and services again depends on price determin-
ing factors and the availability of the goods. Finally, 
goods and services are (subjectively) transformed into 
degrees of utility. 
Mellor's model is illustrated as Figure 6. A brief 
explanation of his geometric exposition follows. Leisure 
units are measured on the horizontal axis and goods and 
services income on the vertical. 
Oa = the minimum biologically required 
amount of leisure 
OX = the minimum subsistence level of 
income required to maintain and 
replace life 
XY = an additional culturally determined 
"subsistence" requirement for goods 
be = a high amount of leisure from which 
additional marginal units of leisure 
yield very little additional utility. 
The effective area of decision is thus in the area above 
XS and to the right of Oa. As the marginal utility of 
leisure relative to goods is presumably very low for 
leisure units beyond Ob, it is in the sectors numbered by 
Mellor as V and VIII that most production-consumption 
decisions take place. In sector V the indifference curves 
are of a lower slope than in VIII for additional goods are 
valued highly relative to leisure until the cultural 
subsistence level (OY) is reached. Beyond this point the 
marginal utility of added goods and services drops substan-
tially (this being the assumed condition of the Mellor model) 
and the slope of the indifference curves increases 
substantially. To the right of Ob the slope of the 
indifference curves decline rapidly. 
^For the purposes of exposition Mellor makes all indifference 
curves in the same sector straight lines of equal slope. 
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Mellor's Model -
Limited Aspirations 
(Mellor, 1963; p.524) 
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The income constraints in Mellor's model are a set of 
production possibility curves each representing a farm with 
the same potential labour supply but with different levels 
of capital and/or technology. In low income situations of 
low labour productivity the labour supplied and the income 
earnt is depicted by the tangency of iso-utility curves and 
production possibility curves in sector V. Slight increases 
in the slope of the production possibility curves at a 
point on or above the culturally determined subsistence 
level (OY) do not evoke much response and, as seen, there 
is a tendency thereafter in a limited aspirations model to 
respond to slight technological advances by cutting back on 
labour input and maintaining income at the old level. 
Mellor contends, and illustrates in his diagram, that a 
radical technological change (a movement from production 
possibility curve E to G) would push the farm operator into 
actually increasing labour input while greatly increasing 
production. 
5. Comment 
The applied models referred to above retain many 
characteristics which portray their origins in the pure 
theory of consumer demand. Naturally, they have introduced 
and emphasised factors and aspects which their authors have 
hypothesised to be basic to the cash income-leisure choice 
under some specific circumstances which can be found in 
sections of developing countries. In emphasising these more 
specific factors which the simpler form of pure theory would 
probably have assumed away in a ceteris paribus assumption, 
the applied theories appear to be developing along different 
lines to, and use less conventional expositions than that 
used in the pure form of consumer theory. Although there 
are sometimes reasons for emphasising the differences from 
the more conventional approach, it is felt that this has 
not always led to the most fruitful development of the 
theory of labour response in developing countries. 
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During the last two docades pure consumer and utility 
theory has made considerable and exciling advances, 
particularly as a result of the work of Stone, Geary, Klein, 
Rubin, Goldberyer, Theil, Phlips, Darten and others. Such 
efforts have drawn attention to the error and inconsistency 
of the earlier, less-riyorous and basically pragmatic 
approaclies to consumer theory and empirical research. Tn 
particular there has been a develojjment towards bridging 
the gap between theory and empiricism. The theoretical 
relationships between variables are shown to be expressible 
in a consistent form, i.e., model equations can be derived 
by mathematical methods, and the equations can be tested 
and their parameters estimated on the basis of collected 
statistical data. 
The applications of consumer theory to the problem of 
labour supply response does not a[jpear to have taken 
advantage of tfie deve lo[^men Ls which have occurred in the 
basic theory. 
All models outlined in the section above are firmly 
based on the notion of utility maximisation but not one 
model proceeds to the derivation of an empirical demand (or 
supply) equation which is both consistent with the assumption 
of utility maximisation and which permits a theoretically 
consistent incorporation of some of the behavioural 
peculiarities that they hypothesise. 
The utility theorists show that one can do more than 
draw a set of indifference curves of some particular, but 
inadequately defined, shape. Before the gap between a 
theory and theoretically consistent empirical model can be 
bridged, some quite explicit assumptions about, or restric-
tions on, the form of the utility function will have to be 
made. When the form of the utility function is defined and 
the constraints upon choice specified, then it is possible 
to derive a theoretically consistent estimating equation 
even though some rigor might have to be sacrificed at a 
later stage due to data deficiencies and a need to simplify 
computational techniques. 
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The model that is developed in Chapter 9 seeks to 
synthesise and represent what are believed to be the more 
critical aspects of the applied theories of Fisk, Nakajima 
and Mellor in a form in which the relevant relationships 
are consistent theoretically and are able to be measured 
and tested empirically by fairly common computational and 
statistical techniques. It aims to take advantage of some 
of the more recent developments in consumer theory without 
sacrificing too many of the specific characteristics which 
the applied theorists and the field experience of the 
writer and others feel to be of particular relevance to the 
New Guinean's response to economic incentive. 
This model is based on a Stone-Geary^ form of the 
utility function and a demand equation derived from it 
which recognises, and actually incorporates, the "minimum 
subsistence" (or precommitted) aspect of demand into the 
analysis. However, instead of assuming that the subsistence 
quantity is fixed in size and identical for all individuals 
in the society (the usual assumption which is made in basic 
models derived from the Stone-Geary function), the model 
developed in this study assumes that the demand for the 
subsistence component is a function of several institutional 
and socio-demographic variables. These variables are 
selected as being appropriate to the New Guinean society 
and the particular weaver workforce sample being investigated 
The model's capacity to incorporate consistently some 
important independent variables in addition to relative 
prices and incomes make it quite suitable for an analysis 
of the consumption-labour-leisure decision of the individual 
in a transitional economic situation. 
^The characteristics of this utility function are outlined 
in Chapter 9. 
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CHAPTER THREE 
METHODOLOGY 
1. General 
There are no time series data on households in Papua 
New Guinea from which an analysis of the individual's 
labour supply response can be made. Furthermore, there is 
a lack of any suitabDe and consistent cross-sectional 
material relating specifically to this problem. Thus, a 
major part of the current study has been devoted to the 
collection, presentation and interpretation of suitable 
data. This has been a very necessary and important step 
preceding the actual and more formal analysis. 
The collection of any meaningful data on household 
economic activity is indeed a laborious, time-consuming 
and often tedious task. However, the intensive and 
prolonged contact that the fieldworker has with each person 
and each household that he studies gives him the chance to 
recognise and incorporate into his usually deductive 
analysis factors which he senses to be important in the 
light of his fieldwork investigations. These factors, 
together with those deduced from established theory, 
provide the basis for the empirical analysis of the labour 
supply response of the individual conducted in this study. 
2. Criteria for the Selection of a Study Sample 
As an important objective of this study was to 
observe, measure and analyse the labour effort committed to 
monetary activity by the individual under conditions where 
the work-leisure choice was as free as possible, a number 
of criteria for sample selection were adopted: 
(a) It was felt that the definition and measurement of the 
labour effort supplied by an individual would be more 
accurately obtained and more meaningful to interpret if 
each individual surveyed applied his efforts to closely 
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siinilar tasks, or beLter stiJl, if all were engaged in the 
same occupation. 
(b) The sample would be selected from an occupational 
workLorce lor whom the number of hours and the amount of 
effort that each individual committed to the activity were 
highly flexible. Occupational groups which work for fixed 
wages or salaries and which face definite institutional 
rigidities in the number of hours which they work would 
tlius not be selected. The group should thus be either 
self-employed or employed and paid on a piece rate with no 
compulsion to work a set number of hours. 
(c) For each individual studied there should be a close 
relationship between work time input and earnings received. 
A worker who receives a fixed hourly wage rate regardless 
of the actual effort applied in any given hour is less 
suitable for the study than one whose earnings depend on 
the effecti ve effort time he commits rather than solely 
the hours he attends work. 
(d) The demand for the product of the labour and the 
supply of complementary inputs (raw materials, fixed 
capital, etc.) should not constrain the productive process. 
(e) The income so earned from the particular monetary pur-
suit should be the prime monetary income source of the 
individual, and occupy the major proportion of the total 
time the individual devotes to monetary work activity. 
(f) Finally, one had to work within the constraints of 
time, finance and manpower available. Such constraints 
are quite important in studies which call for the collec-
tion of original data. In the current case all data had 
to be collected in a 9-10 months field period and had to 
be carried out by the writer and one New Guinean 
interpreter-assistant. 
It was decided also to restrict the investigation to 
a non-agricultural activity. This was done for two reasons. 
Firstly, a considerable amount of research effort 
has already been expended on examining "response" in 
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connection with New Guinea's commercial agriculture, e.g. 
by Hogbin (1963), Crocombe and Hogbin (1963), Waddell and 
Krinks (1968), Moulik (1973) and Shand and Straatmans 
(1974). In view of the significance of agricultural 
activity in New Guinea's economy this concentration of 
effort has been quite justified. However, with the adoption 
of the Eight Point Improvement Plan in 1973 more emphasis 
was being placed on small scale artisan, service and 
business activity. Very little research work had been 
done on indigenous labour supply response in these facets 
of economic activity in Papua New Guinea. 
Secondly, to obtain reliable data on work input and 
rates of return to labour in most forms of agricultural 
activity is exceedingly difficult. It was felt that it 
would have been virtually impossible to have undertaken 
such a task with the limited time and field assistance 
available. 
The problem of choosing the appropriate non-
agricultural group thus remained. The solution to this 
problem came following a reconnaissance trip to Port 
Moresby in April, 1973 and assistance given by the 
Department of Business Development, Port Moresby. After 
investigating the possibility of surveying labour rate 
participation in various indigenously operated business 
activities in the major urban centres of Papua New Guinea, 
attention was eventually drawn to one of the earliest 
non-agricultural village industry projects initiated by 
the Department.^ This project aimed to establish a 
handloom wool weaving industry in the New Guinean Highlands. 
Although the scheme had its inception in 1963-64 it was 
only established as a commercial village industry from 
late 1965. 
^Then the Business Development section of the Department 
of Trade and Industry. 
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Published information on the scheme was sparse indeed 
((DBD in S.P.B., 1972), (Garnaut and Wilson, 1968)) and 
little recent information was available about the number 
of weavers that were operating in the Highlands or the 
actual centres in which they could be found. 
The scheme, however, had also been introduced to the 
Centra] District of Pa[;ua and during preliminary investiga-
tions it was possible to observe some weavers operating at 
Tubusereia, a Motuan village approximately 30 km south-east 
of Moresby and in several workshops in and around the city. 
From these observations and enquiries it was possible to 
ascertain that the industry was predominantly based on self 
employed labour, that all weavers produced a broadly 
similar set of articles and that all weavers could sell 
their total output at a known set of prices to government 
supported marketing points. Further observations confirmed 
the strong link between effort input, product output and 
income received. However, a technique was still required 
whereby the ef fee Live time expencied by eachi weaver on 
procJucing a given unit of woven output could be measured 
and from which an estimate of the total effort expended by 
him over a given period of time could be obtained. 
The Department of Business Developments' records in 
Port Moresby indicated that some 24 weavers had been trained 
and established in their own weaving businesses in the 
Central District of Papua. A considerable number, perhaps 
over half, were thought to have since "dropped out" of the 
scheme. The study, therefore, had to be conceived on 
wider geographical bounds if data was to be based on a 
sufficiently large and interesting sample of weavers. The 
obvious choice was the Eastern Central Highlands of New 
Guinea, for it was here that the scheme had its beginnings 
neurly a decude before and hence it Wcis reasonable to hope 
that here might be found a sufficiently large group to study 
The writer returned to Papua New Guinea to commence 
fieldwork proper early in January, 1974. The weaving 
industry in Papua was, unfortunately, in a state of utter 
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confusion at this time. Many young weavers had returned to 
their home villages in the Gulf and Western Districts of 
Papua for the festive season and had not yet returned to 
Moresby. Nor was it known if or when they could be expected 
back. Almost all weavers observed in the villages south-
east of Moresby had given up weaving and taken jobs in town, 
a result of some misunderstanding between the weavers and 
administrative personnel. This was a disappointing setback. 
It was, however, possible to test some measuring 
techniques on the few cells^ of weavers that were still 
operating in the Port Moresby suburb of Hohola. In 
addition it was found that, during the period since the 
reconnaissance visit, a senior officer of the Department 
of Business Development had conducted a fairly comprehensive 
survey of the weaving industry in the Eastern Highlands 
(EHD), Chimbu (ChD), Western Highlands (WHD) and Southern 
Highlands (SHD) Districts of Papua New Guinea. This report 
proved invaluable to subsequent investigations and planning. 
From it an indication of the number of weavers operating 
in the Highlands and their whereabouts could be obtained. 
It was decided at this stage to abandon the study of 
the few weavers still operating in the Central District. 
If the weavers recommenced their operations in the months 
ahead then they could be included in the study at a later 
date. In fact, this actually happened. 
By the third week in January a research base from 
which the weavers working in the various weaving cells 
within the Eastern Central Highlands could be surveyed 
was established at Goroka (EHD). Goroka was both the 
administrative centre for the Eastern Highlands District 
and the Department of Business Development's headquarters 
for all the Highlands. With their generous assistance 
A weaving "cell" is defined as a physical site or workshop 
in which a weaver or group of weavers operate. The "cell" 
might contain only one weaver in the case of an independent 
weaver working from his own house or up to 15 weavers, as 
is the case of the weavers working from Highland Weavers 
Ltd factory, Makia, near Goroka. 
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contact was made with each cell in the Eastern Highlands 
and Chinibu Districts in order both to become acquainted 
with the weavers and to evaluate the suitability of each 
of the cells for inclusion in the study. 
Even before making these initial contacts it was 
decided to exclude the weavers of the Western and Southern 
Highlands from the study. The Business Development 
officer's report (supra) suggested, and subsequent communi-
cation with other personnel confirmed, that the cells in 
these two districts would be unsuitable on the following 
grounds: 
(a) The units at Dei (WHD), Lake Kopiago (WHD), Nipa (SHD) 
and Tari (SHD) were not operating at the time of the 
officer's visit in 1973 and no information was available 
as to when they might be rejuvenated. The most up to date 
reports received suggested that they had not recommenced 
operations by March 1974. 
(b) The two major weaving units still operating in these 
districts, one at Yampu Catholic Mission near Wabag (WHD) 
and the other at Togoba near Mt. Hagen (WHD) were both 
leprosariums and the weaving activity was conducted as a 
form of occupational therapy rather than as a predominantly 
monetary earning activity for the weaver. 
(c) The only other cell, at Mendi (SHD), was operated by 
the wives of local councillors and was somewhat of an 
experiment rather than an established monetary earning 
activity. 
In the Eastern Highlands District, cells were found 
to be operating at Makia, Hofagaiufa and Upegu villages 
near Coroka, at Yonki, Bioka, Tarabo, Marawaka, Lufa and 
Obura and in the Chimbu District at Kundiawa, Gumine and 
Kariniui. 
All cells were visited with the exception of Obura 
patrol post. This was the only cell excluded on purely 
pragmatic (logistic) grounds. The Obura cell is in a very 
remote part of the Eastern Highlands District and reported]y 
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it employed only one weaver. Because of its isolation it 
would have been necessary to spend a disproportionately 
large amount of time to collect data for this sole weaver. 
l''ol lowing an initial round of visits it was found 
nc'cesscu y to exclude Lufa, Kariinui and Guinine from the 
study. Lufa had once been a major weaving cell. Kent-
Wilson and Garnaut (1968) report that Lufa once employed 
16 weavers. At the time of initial contact the two 
remaining weavers had stopped producing because of a large 
build up in unsold stocks and the reluctance of a local 
official to sell them through government channels. Lufa 
was thus excluded because it did not meet selection 
criterion (d), (supra). 
Karimui (ChU) was also a large former weaving centre 
and under the guidance of a German missionary this cell 
once employed approximately 12 weavers. When the cell was 
visited only three weavers appeared to have worked during 
the previous month or so and raw material stocks were 
nearly depleted. On making enquiries it was found that 
the missionary had left the district at the end of 1973 
and no one had been sent to replace him. Thus, the cell 
did not have anyone to ensure a regular supply of raw 
materials or to take care of selling the output. There 
was no indication as to when this would be rectified. 
Gumine (ChD) operated v;ith tVv^o weavers but the local 
government council advisor planned to discontinue the 
weaving activity at Gumine and relocate the weavers at 
another site some 10 km away later in the year. This 
discontinuity of work and the uncertainty of the planning 
led to the exclusion of the two Gumine weavers from the 
study. 
There were altogether 4 8 weavers in the other colls 
oi the Eastern Highlands and Chimbu Districts. Their 
distribution was as follov/s: 
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Table 3.1 
Distribution of VJeavers in the Highlands 
Location 
Mo. of 
Weavers 
Organisational 
Form 
1. Goroka 
(a) Makia 
(b) Villages near 
Goroka 
15 Government sponsored 
factory (Department 
of Business 
Development) 
Independent 
2. Kundiawa Admin, operated 
(Department of 
Business Development) 
3. Marawaka Mission operated 
(Lutheran) 
Admin, operated (Patrol 
officer) 
4. Yonki 
Bioka Village 
3 
2 
Mission operated (Swiss) 
Independent 
5. Tarabo 
48 
Mission operated 
(Lutheran) 
Although only four of the 48 weavers in the Highlands were 
independent operators who owned and v/orked their own looms, 
all weavers received payment on a piece rate basis and not 
by way of a regular fixed wage. It was obvious that the 
greater the labour time the weaver applied to his work the 
greater would be his cash earnings from it. 
All weavers had considerable freedom in choosing the 
amount of effort they wished to commit to weaving. 
However, the weavers from the Makia factory probably had 
less flexibility to vary their work efforts in the short 
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run than other groups. The reasons for this and the method 
by which this factor was handled in the analysis will be 
raised in subsequent chapters. 
Except in the case of the four independent operators, 
each weaving cell had as an overseer either a government 
administrative officer or a missionary. These were mostly 
Europeans. The looms, buildings, raw material stocks and 
other items of equipment were mostly owned by the local 
government council, the Department of Business Development, 
or the mission involved. The job of supervision was either 
voluntary or part of the officer's or missionary's assigned 
duty. Supervision consisted of ensuring that there were 
adequate stocks of raw materials, of keeping equipment in 
working order and of measuring and weighing the finished 
articles presented by the weavers and paying them for their 
work. The supervisor was then responsible for selling the 
article through some private outlets or, (at a lower 
price) to the government sponsored distributing agency 
(Highland Weavers Pty Ltd). The wholesale selling price 
covered the raw material cost, the payment to the weaver 
for his labour and freight together with a surplus (a 
return to management and capital). The surplus usually 
went to the owners of the cell or was set aside for future 
cell expansion. 
The weaver, in most cases, supplied only one input -
his labour - and the payment he received was a return to 
that input. The exceptions were the four independent 
weavers, for whom the excess of revenue above raw material 
costs represented some return to capital, and enterprise, 
as well as a return to labour. 
3. Strut egy lor Uiu Col ] cicL i on ol I''i c I d Ddtu 
Having contacted all the known units and having 
decided which ones would be excluded from the survey, a 
consistent strategy of data collection had to be planned. 
t . 
A youny Gorokan man was employed as an assistant. Although 
he had only a junior high school education, he had assisted 
two previous research workers in the area. He spoke fluent 
English, excellent Pidgin and five local dialects and had 
an amazing talent for quickly establishing rapport with 
the weavers and villagers in the many strange areas we 
subsequently visited. His understanding with regard to 
the information being sought and his ability to assist 
the writer in perceiving economic behaviour, somewhat from 
the viewpoint of a New Guinean rather than hazed by 
Western cultural preconceptions, were invaluable to the 
work which follows. As an assistant, interpreter, informant 
and companion he worked with the writer for all the Highlands' 
surveys. 
It was decided that if it was possible, logistically, 
an attempt would be made to study all of the 48 weavers in 
the various cells selected in the Eastern Central Highlands. 
This proved to be even more demanding than anticipated 
and necessitated an intensive use of transport - air, jeep 
and by foot - and the co-operation of administrative 
personnel, missionaries and villagers in arranging 
acconuaodat ion, etc. 
The individual cells were grouped into five main 
centres, Goroka, Kundiawa, Marawaka, Yonki and Tarabo.^ 
All centres except Maruwuka c(ju]d be reached by road and 
Marawaka could be readied by light aircraft 2-3 times 
per week, weather permitting. 
It was planned to visit and survey each centre on two 
separate occasions, spending a fortnight on each visit. 
As it was necessary to obtain some indication of the garden 
food production of each household it was desirable to try 
and visit each centre once in tlie "wet" season and once again 
in thie "dry" in order to capture some of tlie seasonal 
^See Map presented in Chapter 4. 
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variation in production. Unfortunately, this could only 
be approximated. The "wet" season for most of the Eastern 
Highlands has just about ended by the end of April and 
only occas^ionally does it extend into May. Although the 
end of May and early June, 1974 were unseasonably wet, 
the effects of the "dry" on subsistence food production 
was beginning to show up when round one was finished at 
Tarabo during the first week in June. 
Repeat surveying was a valuable strategy for another 
reason. Many of the New Guineans in this study had only 
limited contact with non-traditional life styles and 
concepts and in the absence of some distinctly remembered 
time "bench-mark" it was almost impossible to establish 
accurately an understanding of a past span of time. As 
many questions related to the expenditures made and 
incomes received in past months, the first survey visit 
provided an appropriate bench mark to be utilised during 
the second and follow up survey. This second survey also 
permitted a cross-check to be made on some of the more 
important pieces of information. 
Not until after round two of the Highland's survey 
had commenced was any more information received on the 
weavers initially contacted in and around Port Moresby. 
A report was received that approximately 10-12 weavers were 
again operating within the city. Little was known of those 
in the coastal villages except that they had not purchased 
new raw material stocks for some time. It was decided to 
investigate this group again once the work in the Highlands 
had been completed. If possible, they would be included 
in the survey, although it would not be possible to survey 
them twice and allow for an equivalent time lapse between 
surveys as was the case in the Highland's survey. However, 
as the town dwellers were expected to receive little or no 
non-monetary income from home garden food production, one 
of the main reasons for the dual survey technique was 
therefore less relevant. 
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On revisiting Moresby in September it was found that 
all the weavers in the coastal villages had stopped weaving 
and taken jobs in town. There were now only nine active, 
or semi-active weavers, all of whom lived and worked in the 
suburbs of Port Moresby. This group constituted the seventh 
and final centre in which the fieldwork survey was conducted 
As all available weavers in Port Moresby were surveyed, no 
less than 88 per cent of the known active weaving population 
of the three relevant administrative districts were finally 
surveyed in this study. 
Table 3.2 
Distribution of Weavers in Port Moresby 
Location 
No. of 
Weavers 
Organisational 
Form 
1. Hohola 3 Administration (Depart-
Small Industries ment of Business 
Research and Development) 
Development Centre 
2. Hohola 3 Independent (but with 
DBD assistance) 
3. Sabama 1 Independent 
4. Badili Vocational Centre 2 Independent (but with 
some assistance from 
Principal of Vocation-
al Centre) 
9 
— 
In cells with five weavers or less much of the data 
collecting could be completed in the first week of each 
round so it was thus possible to get some overlap and 
economies of fieldwork time. Although data on labour input 
were collected over the full fortnightly period of each 
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round it was possible, with a lag of one week and much 
additional travelling, to survey both Yonki and Tarabo 
in a single three-weekly period. Similarly, the two 
independent weavers of Goroka could be included in a three-
weekly survey period with the Makia group. The Moresby 
group, however, was rather dispersed and it was necessary 
to divide this group into two. It was thus possible to 
obtain labour input data on each Moresby weaver over a 
four-week period and also allow a full month between the 
first and second rounds of questioning. 
The survey timetable is presented below. 
Table 3.3 
Survey Timetable 
MARA-
WAKA 
1 L 
YONKI-
TARABO 
J L J. 
3 23 26 9 19 3 16 7 ' 
_MARCH i^PRIL BAY JUNE JULY 
NOVEMBER 
SURVEY PERIOD ONE SURVEY PERIOD TWO 
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Most of February was spent making initial contacts, 
and in pilot testing questionnaires and measuring 
techniques with the weavers around Goroka. 
The types of data to be collected were, in the first 
instance, dictated by the theoretical bases of the proposed 
analysis. However, because the marginal cost of collecting 
some additional data was quite low an attempt was made to 
obtain information that personal field experience and the 
field studies of others indicated to be relevant. Further-
more, as the sample was drawn from quite diverse geographical 
and cultural areas data had to be obtained which would permit 
the incorporation of the effects of this diversity into the 
analysis. This is particularly important when the analysis 
is of cross-sectional data of the type used in this study. 
Regional differences in the degree of contact v;ith outside 
cultures, the availability of goods and the prices of goods 
all had to be accounted for. 
4. Data Collection Techniques 
Data were collected by using three particular 
techniques. 
(i) Observation and measurement, 
(ii) Daily scheduling of the weaver and his household, and 
(iii) Formally administered questionnaires. 
In addition, more general and subsidiary data were collected, 
e.g. prices of goods, the availability of goods, etc. 
(i) Observation and Measurement 
Two crucial pieces of data were collected by this 
method:-
(A) The effective work time committed by the weaver 
to his weaving activity, and 
(B) The weaver's average hourly earning rate. 
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(A) Effective Work Time 
It became obvious from the very earliest observations 
that one could not meaningfully relate the time spent in 
the haus blanket (weaving shed) with the actual time 
committed by a weaver to productive, cash earning weaving 
activity. Besides being a place of work, the haus blanket 
and its surrounds were an important place of social contact 
and an enjoyable and convenient gathering point for the 
weavers to converse with their fellows and idle away their 
time. Leisure and work were thus intricately mixed and to 
distinguish between them was a difficult task. 
For the purposes of measurement, "work time" was 
defined strictly as the performance of functions directly 
related to the production of a woven article for which a 
cash income was received by the weaver. This eliminated 
the oft and considerable time spent by some individuals in 
chatting with their friends, playing cards, rolling and 
smoking cigarettes or involved in the general shenanigans 
and play that can be associated with any such group of 
youthful and familiar associates. The relationship between 
work time, as defined, and income received was thus a 
closer one than between a simple measurement of hours spent 
within the haus blanket and one's cash earnings. 
As it was not possible to ascertain the exact time 
each weaver spent effectively producing by actually watching 
and timing him over every part of his working day, a method 
was devised whereby this work input could be estimated from 
the weaver's measured production over a given period. A 
more detailed account of how this estimate was made is 
given in Appendix B. Basically, a weaver performed a 
number of well-defined processes in producing any woven 
article, e.g., winding the warp, threading the warp, laying 
the weft, cutting off and finishing, etc. Each weaver was 
observed and timed with a stop watch performing a sample 
number of units of each of these processes (e.g. threading 
50 warp threads through the heddles, weaving 10" of weft. 
( . 0 
combing 20 rolags,^ (etc.). Many such sample timings were 
taken for the more important of tliese processes and then 
averaged. In addition, an accurate check was made on the 
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weaver's total production over a given period of time. 
From this, one could then ascertain the number of 
individual processes performed by a weaver, and the number 
of units of each procc^ss cc;iiipleted by him during that 
period. The time and motion study, together with the 
accurate production check, thus provided sufficient 
information to make a reasonable assessment of the average 
weekly effective time committed by each weaver to the 
weaving activity. 
However, one had to be somewhat careful when measuring 
the time taken to perform some defined unit of a process 
that the weaver wps working at a fairly normal pace. Even 
the least skilled weaver in the study was capable of 
occasional bursts of rapid production and the most 
unskilled, perhaps when distracted, could work for a while 
at an unusually slow pace. An attempt was made to determine, 
for each weaver, his "natural gait". This concept and the 
term were taken from the writings of Frank Knight. A 
"natural gait" is defined as a pace of work typical of a 
given weaver and one which he appears capable of sustaining 
throughout the full length of his working day. To quote 
Knight: 
"If one is going to work at all there is presumably 
a 'natural gait' beyond which one cannot go far 
without intolerably increasing physical strain and 
presently reducing proportionately the hours which 
it is possible to work, while on the other hand 
there will be little psychic gain in working at a 
much slower rate than this natural gait; it may even 
be a positive annoyance and require increased effort 
to (Knight, 1951; p. 173) 
^Pieces of raw fleece which, after combing, are hand twisted 
and used as the weft material in floor rugs. 
^In this study, the total period was four weeks. 
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The "natural gait" of a skilful and dextrous weaver 
will thus be faster and more productive in terms of the 
units of cloth completed than that of a less skilful 
weaver. Such a factor is of major importance in accounting 
for the cash earning rate of the weaver concerned and hence 
the measurement of the variable (A) is intricately related 
to that of variable (B), discussed below. 
Although one cannot deny that a weaver's "natural gait" 
only can be subjectively assessed by the observer, it was 
found to be noticeable enough to permit it to be taken into 
account with a reasonable degree of consistency when 
effective work time was measured. 
Finally, it was difficult to judge the effect of the 
researcher's presence on the normal work behaviour of the 
weavers being studied. However, it was felt that, apart, 
perhaps, from the first day or two, each weaver's work 
activity settled down to what appeared to be a fairly 
normal pattern. Most of the cell managers confirmed that 
this was so. 
(B) Average Hourly Earning Rates 
The average hourly earning rate (the wage rate, if you 
like) was a function of the weaver's skill as indicated by 
the speed which he could produce at his "natural gait", the 
type of working capital and assistance given to him by the 
weaving cell management and the per article rate (price 
per unit of woven product) paid by each particular cell 
to their weavers. 
Per article pay rates varied quite considerably from 
one cell, to another as did the method by which pay rates 
were calculated. Some paid per unit of area of cloth 
produced and others per unit of weight of the article. 
Nearly all rates were, for convenience, applied in steps. 
A weaver from a given cell might receive the same payment 
for each of two articles although they might have differed 
in size (and also in the time taken to produce them) by as 
much as 20 per cent. Often the weaver was unaware of this 
discrepency and did not seem to respond by producing an 
article of the minimum size just to qualify for a particular 
rate. Imperfections such as these had to be allowed for 
in the calculation of a weaver's average hourly earning 
rate. The appropriate calculations were thus based on the 
type and size of article most commonly made by any particular 
weaver during the survey period. 
Using the techniques outlined in (A) supra, it was not 
a diff icult matter to calculate the effective time required 
by each individual weaver to produce an article, or a set 
of articles, of some particular size and style. When 
several sizes and styles were produced during the survey 
period, appropriately weighted averages had to be calculated. 
If a cell had some labour saving equipment or provided 
ancilliary staff to assist the weaver, this was reflected 
in the shorter time necessary for the weavers concerned to 
produce a given unit of output and, ceteris paribus, one 
could expect this to lead to higher per hourly pay rates 
for those particular weavers. By knowing the exact piece 
rates paid by each weaving cell, it was a short step to 
obtain a fairly accurate measurement of the average cash 
returns per unit of effective labour time ($ per hour). 
Independent operators presented additional problems 
and allowances had to be made for the time they spent in 
hawking their products and in purchasing their raw materials. 
Furthermore, an allowance had to be made for depreciation 
and other costs of capital and these were deducted from 
gross sales receipts to give a more appropriate measure of 
the net cash returns to the independent weaver.^ Whilst 
raw material costs were accurately known, the gross receipts 
in some cases were often the outcome of bargaining with 
customers. Net returns per unit of labour could, therefore. 
This allowance was calculated at 20 [>er cent j^ er annum on 
the purchase value of the weaving equipment plus 20 per 
cent of the average v/eekly raw material stock held by the 
weaver, to allow for wastage. The average weekly provision 
for depreciation and wastage was then spread over the 
average number of hours worked per week by each of the 
independent operators. 
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vary with each article. The estimate of tlie average earniny 
rate of tlie independent weaver's labour, used herein, was 
based on the net receipts of the articles produced and sold 
by the weaver over the survey period and for which information 
was recorded, together with the weaver's own records of past 
sales of similar products. 
(ii) Daily Scheduling of the Weaver and his Household 
Ideally one would like to obtain data on work effort 
and the other relevant economic variables over a sufficiently 
long span of time to reduce or eliminate short term 
transitory effects which, sometimes, tend to dominate the 
data analysis. Also it would have been desirable to 
collect work and other activity, income and expenditure data 
over exactly corresponding periods. The final choice, viz., 
to survey all the weavers that met the selection criteria 
in the three administrative districts, meant that there were 
57 weavers and households spread throughout 22 separate 2 
villages and settlements over approximately 45,000 km of 
territory: This meant that certain limitations on data 
quality had to be accepted in order to obtain a larger 
and more interesting sample. 
Because most of the sampled weavers were illiterate 
and unable to record any of the household budgetary data 
themselves, and because concepts of time and time duration 
were, at best, only vaguely understood, certain data had 
to be collected regularly by the field assistant and 
researcher if they were to be collected at all. 
Data that were considered necessary to collect on 
a regular or, if possible, on a daily basis were:-
(a) the small and irregular monetary income receipts 
of the weaver; 
(b) the weaver's daily activity record - to record 
time spent in gardening activities, fence 
buildirig, house building and repairing, coffee 
garden work, etc.; 
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(c) the non-monetary food production and income 
of the household; 
(d) the time spent by other household members in 
non-monetary food production; 
(e) the irregular income receipts of the weaver's 
household - including gifts received; 
(f) the daily expenditures of the household and 
gifts given to non-household members. 
Data of this type generally had to be collected by 
visiting the houses of the weavers during the late afternoon 
and early evenings. It was necessary to sit with the family, 
talk to them and question them, weigh the garden produce 
brought home by the womenfolk and record all the relevant 
information on the schedule. As an accurate indication of 
the amount of garden produce acquired by each household was 
required, it was necessary to visit each household dwelling 
soon after the womenfolk returned from the gardens and 
before some of the produce was fed to the pigs or cooked 
and eaten for the evening meal. Both through courtesy 
and necessity a minimum of 20-30 minutes was spent with each 
household during these survey visits. 
The number of households that could be contacted on any 
one evening was, therefore, quite definitely limited and 
this was further exacerbated by the extremely wide dispersal 
of households within each survey centre. It was not at all 
uncommon for the weavers in a particular cell to come from 
three or four separate villages or houselines and it was 
common for the different villages to be at least an hour's 
walk in different directions from the weaving cell. On 
any particular evening it was thus only possible to collect 
data on households within the same village or from households 
in villages which were fairly close to one another and/or 
could be contacted easily by motor vehicle. 
Therefore, as it was impossible to contact all the 
households from any centre on a daily basis for all of the 
full fortnightly period of each survey round, a compromise 
was required. The weavers in each centre were divided into 
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groups which came from the same or close villages. Depend-
ing on the number of groups that had to be formed one or 
two of them would be selected for intensive study during the 
first seven day period and the remaining group(s) would be 
studied during the second week of each fortnightly survey 
round. In this way the required data on each household 
was collected over one week during round one and for another 
week during round two. 
In recording the daily work activity patterns the 
weaver was asked to estimate the time he commenced a task 
and the time he finished it. Included amongst the tasks 
was an estimate by the weaver himself of the time he spent 
during the week within the haus blanket. Although this is 
somewhat superfl^us it is interesting to compare with the 
measurements of the effective v/ork time committed as 
collected by the methods outlined in (i) supra (See Chapter 
8 ) . 
However, it was to obtain an indication of the time 
spent on other forms of non-monetary and monetary work, 
that these data were collected. Tasks were defined as 
garden work, other subsistence sector work and other 
monetary work (e.g. coffee gardening, etc.). It being 
impossible to observe and time each weaver performing 
these activities, reliance had to be placed on the weaver's 
own recall of the estimated time he commenced and completed 
these activities. There is no doubt that, for example, a 
recorded eight hours supposedly spent on gardening 
activities included some time subjectively valued by the 
participator as true leisure; for the gardens, like the 
haus blanket, are also places of social contact and much 
leisurely frivolity. Again, one probably overlooked time 
spent in discussing and planning work amongst one's fellows 
and recorded this in the residual component as "leisure". 
The definition of "productive" work from "non-
productive" work or "leisure" as used in the schedules is, 
admittedly, an arbitrary one, and somewhat ethnocentric. 
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but few, if any, similar studies have successfully yrappled 
with this problem.^ 
An attempt was made also to estimate the time spent 
by other household members on subsistence gardening 
activities. On each visit the other household members were 
asked if they went to work in the garden on the day con-
cerned. Because of the lack of time consciousness, 
particularly amongst the women, it was impossible to 
obtain individual estimates with any precision. Dawn, 
mid-morning, midday, mid-afternoon and dusk were the main 
time points used - all of which were believed to be 
expressable in local dialects. 
The actual weighing and recording of the garden produce 
brought home from the household gardens or acquired as gifts 
from other gardens was not a difficult task and was conducted 
systematically at each evening visit. Generally, it was 
found that the amount of garden produce brought home each 
day of a particular week was remarkably constant, although 
the daily amounts certainly varied from season to season. 
An unusually large harvest on one day usually signified 
that the women did not intend to visit the garden on the 
day which followed or else it compensated for her not 
having been to the garden on the previous day. The needs 
of the household's much revered pigs ensured that a fairly 
regular harvest of kaukau (sweet potato) was made by the 
women of the household. 
The valuation of this garden production in monetary 
terms presents some conceptual problems and this is taken 
up in Chapter 6. Produce in a New Guinean market is not 
sold on a formal per unit weight basis but in bundles or 
lots usually priced at ten cenLs. The average size of the 
bundles fluctuates with the seasonal conditions of supply 
Jones (1968) reports on a conference of economists and 
other social scientists that met in the U.S. in October, 
1967 to discuss the conceptual and measurement difficulties 
concerned with time allocation in primitive societies. 
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and demand. By woiqhinq accurately a sample of bundles of 
main staples selected from different parts of the market 
and obtaining an indication of the prices charged for the 
various other vegetable products produced and sold, the 
writer had one basis, at least, to price the household's 
daily garden food production. In fact, knowing the price 
of the main staple, kaukau (sweet potato), and the prices 
of other traditional produce relative to kaukau in each 
of the different areas, it was possible to express all 
subsistence garden produce in terms of kaukau equivalents. 
(See Chapter 6.) 
On the initial visit to a household the r^ricos of 
garden produce at the local market would be discussed with 
the household members. It was found that this topic was 
frequently discussed by the adult members of a village and 
their knowledge of local market prices was quite up to 
date. Then, the women were encouraged to measure out the 
produce they brought home from the garden into 10c bundles 
of similar size to those currently obtaining in the market. 
Their judgement usually proved quite consistent with the 
current market prices and, if it was not, their menfolk 
or other women onlookers were quick to point out the 
mistake and make the correction. The bundles were then 
counted and placed back in the woman's bilum (the ubiquitous 
string bag of New Guinean women). Thus, it was possible 
to obtain a rough estimate of the local market value of 
kaukau when a woman's bilum was full, half-full, etc. This 
quickly became an acceptable procedure and also enabled 
a cross-check to bo made on any estimate made by the house-
hold members of food produce brought home on the occasional 
day when an exact weighing could not be obtained. 
Having thus measured and/or estimated one week's 
garden produce for each household in both the "wet" and 
the "dry" season and having tried to allow and adjust for 
any extraordinary events (e.g. a large irregular family 
feast, non-production on days following a death in the 
family, etc.) it was necessary to assume that each week 
so measured reflected normal weekly production for that 
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season. The mean of the two-weekly measurements was 
assumed to reflect the average weekly non-monetary income 
received by that household over the period of a year, or, 
at least, over the period of decision making inferred in 
the analysis. 
Collecting data on the household's daily monetary 
receipts and expenditures posed few problems. Information 
was willingly given and the various members of the household 
all contributed to discussions on these matters. It was not 
uncommon for a weaver to tell the researcher the next day of 
an expenditure or income receipt that was overlooked (or 
incorrectly stated) when enquiry was made on the previous 
evening. Data on large and irregular expenditures and 
income receipts were obtained also for a longer period 
than the two weeks by questioning procedures outlined in 
the following section. 
(iii) Formally Administered Questionnaires 
In addition to the data collected by each of the two 
methods discussed above, a considerable amount of data was 
also obtained from two formally administered questionnaires. 
Both are presented in the Appendices. 
The first questionnaire, administered during round one 
was aimed at obtaining general information about the weaver 
and his household. It recorded, amongst other things, the 
weaver's past employment and educational history, his fixed 
and liquid assets, the size and structure of his household, 
its regular and irregular income sources, the households 
traditional and non-traditional monetary commitments and 
expenditures and transfers made over a given past period 
(usually a month^). In addition, it sought an indication 
It was not possible to delineate, with any reasonable degree 
of understanding an exact past four week period. One had to 
refer to the time between the last full moon and the time of 
the interview and/or between the last two full moons and up 
to the time of the interview. The number of weeks in each 
case differed slightly but an "average weekly" income and 
expenditure set was constructed by dividing by the 
appropriate number of weeks. 
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of the weaver's awareness of alternative income earning 
opportunities and his investment and expenditure aspirations, 
Only a small part of this additional data was immediately 
relevant to the model developed and tested in this study 
but, because of the relatively low marginal cost of 
acquiring additional data on any one individual, the 
information was sought for the interesting responses that 
might have emerged and from the insights invariably gained 
from listening to the answers given. In retrospect, such 
experimental open questioning is recommended as an interest-
ing and worthwhile supplement to the economists' more 
formal techniques. 
The second questionnaire, administered during the 
final survey visit to each centre sought to add to, update 
and recheck the data collected from the first questionnaire. 
However, the prime purpose of the second enquiry was to 
supplement data on the household's income, expenditure and 
cash transfers obtained in the first. The first survey 
visit thus provided a suitable time "bench mark" on which 
questions about the larger, irregular, monetary outlays 
made and incomes received by each household could be based. 
This data was probably more reliable than the first 
collection when such a well-defined "bench mark" was 
lacking. 
Despite attempts to keep the time period between 
interviews for each weaver as equal as possible, events 
such as the Queen's visit to the Highlands, Goroka Show, 
hold ups with raw material supplies and a few small 
problems in arranging transport and accommodation 
facilities, prevented this. Reasons have already been 
given for the different strategy used with the Port Moresby 
group. However, again by converting all relevant data to 
an "average weekly" form there is no reason to believe that 
such exogenous logistic constraints on the survey strategy 
seriously detracted from the quality of data. 
Both questionnaires, whilst written in English, were 
administered either in Pidgin or tok pies (the venacular) 
in the Highlands. In Port Moresby they were given in either 
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English or Hiri Motu. During most of round one the writer's 
own command of Pidgin was inadequate for the task at hand. 
The questions were trans^lted into Pidgin or the vejiacular 
by the experienced and multi-lingual assistant after many 
long hours were spent together making sure that the 
assistant clearly understood the type of information being 
sought and the way in which the questions had to be asked. 
Only in Marawaka, where Pidgin was not commonly spoken and 
the venacular unknown by the assistant, was a second 
interpreter needed. Here, the services of the most 
experienced government interpreter were acquired. 
By the end of the first round and for all the second, 
the writer was able to conduct interviews in Pidgin himself. 
Also in Moresby, where some weavers spoke English, many 
interviews were conducted personally but when English was 
not used the writer was assi^ed by a Papuan officer of the 
Department of Business Development who translated into 
either pure Motu or Hiri Motu. 
The questionnaires were usually given in the afternoons, 
(often whilst waiting for the return of the women from the 
garden) or else during the evenings or weekends. Every 
attempt was made to administer them in an informal, relaxed 
atmosphere. The assistant was adept at recognising 
inconsistent information and in subtly pointing out the 
"confusion" and retrieving a creditable answer. One finds 
it difficult to evaluate the overall quality of the 
information given. However, because of cross-checking 
and the two-stage interview procedures used, together with 
the close personal contact made with every member of the 
sample, one can be reasonably confident that the data 
collected were of satisfactory quality. 
(iv) The Collection of Other Supplementary Data 
In addition to the data collected from the weavers and 
their households some general data relating to the various 
areas in which the weavers lived and worked had to be 
obtained. 
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(a) The Price Index for Monetary Goods in Each Area 
The methods used to obtain the prices of tradiLiona] 
garden produce has been indicated in (ii) above. 
As tliere are no publJLilied price indices relevant to 
all Ltie centres in which the sLudy was conducted it was 
necessary to collect all the necessary data and then 
construct the actual indices. Because of the limited 
number of stores in some centres^ and hence the limited 
likeliliood of findiny goods of similar brand, quality and 
packaged quantity in all places, one was forced to 
restrict price collection to only a few items (13 in all) 
which could be found in definable quantities and of similar 
quality in every centre. All were food items. This set of 
goods is assumed to be representative of the majority of 
purchases from New Guinean trade stores and local markets. 
The construction of the index is discussed in Chapter 7 
and Appendix D. 
The prices collected were those obtaining during 
each of the two visits and a simple average of these two 
sets of prices was used in computing the general and 
commodity price indices for the various centres. The price 
differences between areas of any other goods purchased by 
the households but not included in the list are implicitly 
assumed to be represented by the differences in the relative 
general area price indices. 
(b) The Relative Availability of Goods and Services at 
Each Centre 
A list of 100 common goods and services which were 
observed to be part of indigenous consumption patterns in 
Papua New Guinea was constructed. The list was initially 
compiled from a stock take of a large trade store in Goroka 
^Marawaka, Tarabo and Yauna Mission (Yonki) each only had 
one trade store. 
A "trade store" is a store which caters for the indigenous 
population and carries stock most frequently demanded by 
its indigenous clientele. 
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and checked in similar sized trade stores in both Kundiawa 
and Kainantu. If some goods were not available in the 
particular store investigated then a check was made to find 
if they were available, or had recently been available in 
other stores in the area. To this list were added such 
services and facilities as bars, movie theatres, post 
offices, eating places, transport services, etc. The 
extended list thus compiled exceeded 100 items and to 
red '-ice this to a more convenient figure some complementary 
goods were aggregated (e.g. biros, writing pads, envelopes) 
and the smaller trivial items (e.g. key rings) were 
eliminated. The final list then consisted of 100 goods 
and services which were available in each of the four main 
urban centres in the three administrative districts in 
which the study was conducted. The towns were Goroka 
(EHD), Kainantu (EHD), Kundiawa (ChD) and Port Moresby 
(Central D). 
On visiting each weaving cell this list was then 
checked against the stock held by the local store(s) at 
which the weavers shopped and against the availability 
of the other listed services in the immediate area. Where 
relevant, a check was also made at the nearest intermediate 
centre. A crude index of the availability of these goods 
and services within the immediate environment of each 
weaver was thus recorded as a number of 100 or less. 
'J'he estimated time it took each weaver to walk from 
his own house to the trade store represented on the list 
was noteci. In each case, of course, this was the closest 
store. In addition, the time taken by each weaver to 
travel, by the most economical method readily available, 
to the nearest town with an availability index of 100 was 
recorded. 'J'his timci usually consisted of walking time 
plus thie travelling Lime by motor vehicle, when tlie latter 
was available. 
From all this information an index of the access to 
goodb and services was then constructed. 
^See Chapter 4. 
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(c) Bride Prices and Other Traditional Customary Payments 
A fascinating aspect of analysing expenditure in a 
Melanesian social system lies in trying to understand the 
intricate rationale behind the wide array of customary 
exchanges and transfers which absorb a substantial share 
of all monetary transactions. It is in this area that the 
economist's knowledge and tools are of least use and where 
the anthropologist with his specialist knowledge and 
painstaking inductive methodology is more adept. 
Despite many frustrating attempts by the assistant 
and other indigenous friends, the writer felt that he 
remained far from understanding all the different types 
of traditional payments in the areas he visited, let alone 
the motives behind, and transactional complexities of, each. 
To discover any generalisations that could be fruitfully 
incorporated into the formal analysis required far more 
intensive investigation than it was possible to make in 
the current study. 
However, data on the money received by each household 
from these traditional exchanges and the amount it had 
outlayed on them over a given period were collected. It 
was also noted that the monetary amounts involved in what 
is, perhaps, the main traditional transaction i.e. the 
bride price, differed substantially among the home areas 
of the various weavers. An attempt was made to collect the 
best data possible on the size of the average cash component 
of a bride price in each weaver's home area. Whilst this 
amount varied in relation to the physical and social 
qualities of the bride, the most typical amounts recently 
paid in the areas concerned were noted. 
Many of the complexities of different traditional 
transactions and their effects on monetary work effort 
behaviour will probably be hidden behind the simplifying 
assumptions that were necessarily incorporated to handle 
these factors in the formal analysis of later chapters. 
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CHAPTER FOUR 
THE AREAS, THE INDUSTRY, THE VJEAVERS AND THEIR 
DEPENDENT HOUSEHOLDS 
1. General 
It is not intended in this chapter to re-iterate the 
voluminous and interesting literature on the geographic, 
economic and cultural diversity of Papua-New Guinea. Nor 
is it to present an economic history or economic appraisal 
of the weaving industry and its performance. Although 
handloom weaving has been a colourful and reasonably 
successful project its economic impact has been insignificant 
on a national scale. 
Rather, the descriptive accounts of this chapter 
provide a reader, unacquainted with this recently contacted 
land, some background on which to assess the extent that 
the analysis conducted in later chapters has, or has not, 
been able to capture, or abstract from, the so-called 
"real life" complexities. 
The study of the weaving v;orkforce was conducted in 
six particular geographical areas, viz., Goroka (E.H.D.), 
Kundiawa (Chimbu), Marawaka (E.H.D.), Yonki (E.H.D.), 
Tarabo (E.H.D.) and Port Moresby (C.D., Papua); the first 
five of which are in the New Guinea Highlands. Certain 
features of the localities in which the weavers lived and 
worked appeared to have some influence on the labour supply 
response to the local weavers. Furthermore, the weavers 
themselves, came from households of varying sizes and had 
different degrees of potential for acquiring other monetary 
and non-monetary incomes. 
The first part of this chapter deals with some 
features of the geographical areas in which this study was 
conducted. The second relates to relevant characteristics 
of the handloom wool weaving industry in Papua-New Guinea 
and the final part is concerned with characteristics of 
the weavers themselves and their associated households. 
IL'IL (il':Q('KAPHTCAL AKI'lAS 
1. General Description 
(a) The Highlands of New Guinea 
The Eastern Iliyhlands Administrative District in v/hich 
four of the six study centres were located embraces an area 
2 
of 14,447 km and at the time of the 1971 census its 
population was approximately 239,640.^ No less than 94.1 
per cent of these people lived in the thousands of rural 
hamlets scattered throughout the area. The remaining 5.9 
per cent lived in one of the two urban centres of the 
Eastern Highland's District, Goroka and Kainantu. 
Goroka township is the administrative and main 
educational centre of the District. In 1971, Goroka had 
an indigenous population of 10,500 and there were 1,500 
Europeans. Goroka's growth has been (juite recent. Hewlett 
(1973; p.154) reports that Goroka's population was a mere 
15 persons in 1950. The township is situated in the 
fertile Asaro Valley at an altitude of approximately 1,550 
metres. It is linked with the other Highland centres of 
Kainantu to the east and Kundiawa, Mt. Hagen and Mendi to 
the west and links with New Guinea's second largest city, 
Lae, via the Highland's Highway (see Map 1). This major 
roadway, which now extends from Lae to Mendi, although 
largely unsealed, is trafficable over its entire length 
for all of the yciir. 
Kainantu is a smaller township and has a[jproximately 
1,950 indigenous residents and only 150 Europeans. Over 
recent years another small township has developed at Yonki, 
some 25 kilometres east of Kainantu, following commencement 
of the Upper Ramu Hydroelectric Scheme (see Young; 1973). 
^Tliis amounts to a[jproximately 9,6 per cent of Papua New 
Guinea's entire population. 
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There are probably 100 or so expatriates, predominantly 
Korean, associated with the scheme's construction. During 
1974 there were five weavers operating in the general 
area of Yonki. Three were attached to the Yauna Swiss 
Mission and another two, operating as independents, lived 
in Bioka village, approximately 20 kilometres from the 
others. 
Both Goroka and Kainantu act as service centres for 
their large peripheral populations. It is estimated that 
about 80,000 people live within a 20 mile (32 km) radius 
of Goroka tov/nship. (Ward, et. al.; 1974, p.31). 
Fifteen weavers and their families lived in Makia 
village approximately 14 kilometres from Goroka township 
and in the Bena Bena area. This nev/ Makia village is 
interesting as it consists entirely of the weavers employed 
at the Highland Weavers Pty Ltd factory which is only five 
minutes walk away. The village is traditional in style and 
is built on land once owned by an expatriate but which 
recently has been acquired by the government sponsored 
company. The weavers, the majority of whom are young, 
married men came from many parts of the Highlands districts 
and most had worked previously in village based cells 
which had either closed down or reduced their size of 
operation. Only one weaver came from the Bena Bena area 
although several had taken Bena wives. 
The Tarabo weaving cell, to which another five of the 
sampled weavers were attached, was approximately 20 kilometres 
north-west of Okapa. Okapa is the subdistrict headquarters 
and is on a recently upgraded road link approximately 75 
kilometres south-west of Kainantu. It is the third largest 
township in the District and has several stores, a post 
office, service station and hospital. The road linking 
Tarabo and Okapa is of very low quality and for much of the 
wet season is only trafficable in a four-wheel drive vehicle. 
Marawaka station, the headquarters for the Marawaka 
(VJonenara) Subdistrict was the most isolated of all the 
areas in which this study was conducted and was, as well. 
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the most recently contacted. Although now reached by light 
aircraft three times weekly (weather permitting), it is three 
days' walk from the nearest road head and four to five days' 
walk from Kainantu, the nearest urban centre. Marawaka 
station is in an area settled by the Barua people, one of 
the famous Anga (Kukukuku) groups which inhabit not only 
this south-eastern part of the Eastern Highlands but also 
the adjoining parts of the Morobe and Gulf Districts. The 
Anga are approximately 70,000 strong but only 8,000^ of them 
are found in the Marawaka subdistrict, thus making it also 
the least densely populated subdistrict in the Eastern 
Highlands. 
To the west of the Eastern Highlands lies the Chimbu 
District, the most densely populated of all Nev; Guinea's 
administrative districts. At the 1971 census the population 
of the total Chimbu administrative district was approximately 
160,000. Even if this population had been evenly spread 
2 over Chimbu's 8,400 km of generally rugged terrain the 
2 
average population density would be approximately 18 per km . 
However, because of the relatively sparse population in an 
isolated area to the south of the district (i.e. around 
Karimui), the effective density of the remaining rural 2 
areas is much higher, averaging 40 persons per km . The 
main urban centre and the administrative headquarters of 
the Chimbu District is Kundiawa. In 1971 Kundiawa had a 
population of 2,380. 
(b) Port Moresby 
Port Moresby, in the Central District of Papua, is the 
country's administrative capital and the largest town in 
Papua-New Guinea. Its population, which had been only 
2,800 in 1935 had increased to 42,000 in 1966 (Oram; 1967, 
p.3) and to 76,500 at the time of the 1971 census. The 
expatriate population in the city was a^jproximately 17,000 
in 1971. 
^Including, along with the dominant Barua, another Anga group 
known as the Simbari. (See Gadjuseck, et. al. ; 1972 , p. 5). 
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Besides its administrative function and its being the 
air and sea gateway to Papua-New Guinea, Moresby is a 
significant educational centre with a university, teacher's 
college, banker's college, administrative college and a 
school for medical training. It has also developed a 
substantial light industrial sector especially in relation 
to the manuLacLure of building materials and the processing 
of drink and food. 
Nine of the 57 weavers lived and worked in Port Moresby, 
Only two of the nine came from the Central District 
originally and not one came from any of Moresby's inner 
Motu villages. Six came from the Gulf District of Papua 
and one came from a village near Daru in the remote 
Western District. Typical of a large proportion of 
Moresby's population, the weavers were migrants drawn by 
the city's "bright lights" and the search for an opportunity 
to earn a money income. 
Because Port Moresby is quite isolated from most other 
parts of the country, the migrants from the Gulf and Western 
Districts usually travel to Moresby by boat, often after a 
substantial walk to the coast from villages further inland. 
The New Guinean Highlander comes to Moresby by aeroplane. 
Most migrants settle in squatter areas within the town or, 
as is so often the case, they settle in the houses of their 
"wantoks" (people from the same linguistic group) - who had 
come to the city beforehand and who had, perhaps, since 
obtained jobs. 
2. Contact History 
European contact with the Highlands dates only from 
1930 when two prospectors, Michael Leahy and Michael Dwyer 
penetrated the central cordillera to discover one of the 
last major isolated groups of mankind (see Finney; 1973, 
p. 19). The Asaro Valley was discovered during a second 
short expedition these two men made later in that year. 
An airstrip was built in the area in 1932 and in 1933 the 
Bena Bena patrol post was established by Jim Taylor, a 
man who today is still resident in the District. 1933 also 
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marks the initial contact between the Chiiubu and the 
European for, later in that year, Dan and Mick Leahy and 
Jim Taylor climbed over the Asaro Range to discover the 
populous Siane and Chimbu people in their very mountainous 
environment (Finney; p.21). Missionaries followed almost 
immediately. The Lutherans and Seventh Day Adventists 
established mission stations in the Asaro valley within a 
few years of initial contact and the Lutherans and Catholics 
began their work in the Chimbu in 1934. 
It was not until 1954, however, that both the air and 
road links between Kundiawa and Goroka became effectively 
established and regular contact occurred between the two 
settlemen ts. 
The 1950's saw the opening up of the coffee industry 
in the Eastern Highlands and Chimbu Districts and European 
settlers took up land for coffee plantations. Further land 
alienation was stopped by the late 1950s and by this time 
indigenous plantings were being encouraged. The decade of 
the fifties and the associated development of the coffee 
industry in the Eastern Highlands-Chimbu area, began the 
economic transition which has been in progress ever since. 
The other areas studied in the Highlands had a somewhat 
similar history. Yonki may have been contacted before 1930 
by Lutheran missionaries from the coast. (See Young; 1973, 
p.19). In 1931 a Lutheran mission station was established 
on the eastern edge of the nearby Gadsup area and in 1933 
Lutheran headquarters were established near the present 
town of Kainantu. The Upper Ramu patrol post, later called 
Kainantu, was established in 1932. 
Kainantu and Goroka were linked by a jeep road in 1944 
but the final and most important link of all, from Kainantu 
to the coast, was not achieved until 1953 because of the 
great difficulty in crossing the Kassam Pass down to the 
Markham valley. The modern upgraded Highlands Highway and 
regular road access to the coast is an advent of the early 
1960s. 
I I I 
Contact with the two other areas of this study, Tarabo 
(Okapa) and Marawaka, was even more recent. 
It was only in the late forties and early 1950s that 
contact was properly established in Lhe parts of the Okapa 
area relevant to this study. The Lutheran mission station, 
on which Lhe 'J'araljo weavincj cell is presenLly located, was 
esLab 1 i shc;d in 19^9. IL wus Lhe firsL periiuuienL wesLorn 
presence in Lhe area (Bourchard; 1972, p.32). Rudimentary 
road links between Tarabo, the present subdistrict head-
quarters at Okapa and Kainantu were completed in the mid-
1950s and also about Lliis Lime Llie airsLrip aL Tarabo 
mission became operaLional. 
Marawaka has the most recent contact history of all 
the areas studied. The first official European contact 
with this Eastern Highland cjroup was made by a government 
patrol, led by James Sinclair, in 1951. However, permanent 
yovernment contact witti Lhe liarua peo[)le in the villages 
surrounding whciL is now Marawaka sLaLicjn was only established 
in 19GB, following Lhe shift of the adminisLraLive head-
quarters from Wonenara patrol post (established 1960), 
some eight hours walk away to Lhe norLh and over the rugged 
Kratke ranges. Since 1964 Liiree missions have been 
opera Ling in various parLs of Lhe :;(JIJ(J i s Lr let. 
Contact is still very limited and a trafficable road 
linking Marawaka and Obura and tlie rest of the Highlands 
is unlikely Lo be builL within Lhe rn^ xL deccidc?. 
3. The TradiLional Economy 
The New Guinean Highlander is still very much a sub-
sistence farmer and, as this study will later show, even 
those households with relaLively high moneLary incomes, 
continue to rely on their own garden production for a large 
proportion of their basic food requirements. 
The main subsistence crop of the Highlands is undoubtedly 
the sweet potato (Pidgin: kaukau) although the other 
supplementary root crops, taro and cassava are quite 
important in some particular areas. Pumpkin, beans, banana, 
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yam, maize, pit pit, sugar cane, peanuts and even cabbage 
were widely grown throughout the study areas but a miscell-
aneous array of green leafy vegetables (cress, pumpkin tips, 
aibica, etc.) collectively known by the Pidgin term, kumu, 
appeared to constitute the most important regular supplement 
to kaukau. 
As the size of this non-monetary income and the timing 
of its receipt is affected by climatic variability, data on 
average monthly rainfall for five highland centres is 
presented in Appendix A. 
There is a fairly distinct "dry" season between May and 
September throughout all of the Eastern Highlands area. 
Whilst June, July and August are "dry" months in all 
sections. May is less definitely so both in Okapa (Tarabo) 
and Marawaka. 
The effect of the dry season on food supply occurs with 
a lag but by the time of the second round of surveys in late 
June, July and August, many respondents and villagers 
mentioned that they had entered the taim belong hangri, 
the period of the year in which food shortages tended to 
be felt.^ Despite noting a substantial falling off in the 
quality and size of the tubers during the dry season and 
perhaps a drop in the proportion of the daily harvest being 
fed to the household pigs, there was little visible evidence 
of households having insufficient daily garden production to 
meet their requirements for human food. Such shortage, 
where it was observed, did not appear due to a shortage of 
suitable land. Causes could be traced to such factors as 
family illness or some other disruption to the household's 
labour force at the time of preparation and planting, to 
severe damage to gardens by pigs, to an underestimation of 
the household's food requirements, or to a severe drain on 
supplies as a result of an unexpected ceremonial feast to 
which the household contributed heavily. 
By comparing rainfall data with the survey time schedule 
given in Chapter 3 the reader can partly evaluate the 
extent to which the two short observation periods could be 
used to infer a household's average weekly income from non-
monetary garden production, over a whole year. 
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Although there are quite definite exceptions, Fisk's 
generalisation concerning the relatively high productivity 
of the subsistence sector or the overall "primitive 
affluence" of New Guinean tribal society, appeared to be 
quite valid in the Highlands still in 1974. Only those who 
leave their home villages (temporarily or otherwise) to 
seek wage employment in some distant centre, relinquish the 
fruits and security of this very substantial non-monetary 
income source. 
Despite the abundance of pigs in Highland villages, the 
intake of animal protein is small indeed. Pigs contribute 
very little to the household's regular diet. They are, 
however, a most prestigious household asset and are an 
essential item in almost all major traditional festivities. 
Pigs are killed for feasts at birth, initiation, puberty 
and death ceremonies and are exchanged live, as well as 
being killed and eaten, at marriages and when inter-clan 
compensationary payments are being made. Every 5-10 years 
in some, although not all. Highland areas a prolonged "pig 
feast" takes place and hundreds of pigs are slaughtered 
and consumed during the festivities. 
Such infrequent consumption of pork and the relatively 
small amounts actually available to many of the individuals 
at the time suggests that one should not treat the household 
pig stock as a consumer food item. It is most uncommon to 
find a household killing and eating one of its pigs merely 
in response to a shortage of other food. In terms of the 
care and respect which pigs receive and the demands which 
they make on the daily kaukau harvest from the household 
garden, it seems more legitimate to treat pigs as a household 
consumption unit, especially with respect to the consumption 
of garden produce. 
Although the traditional economy remains intact in the 
coastal and hinterland villages near Port Moresby, the nine 
weavers sampled in this area drew very little on the 
traditional garden economy for their livelihood. One weaver 
made fairly frequent weekend visits to his nearby home 
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viilacje but most of the others were rniyrants from distant 
districts in Papua. They usually had attached themselves to 
an urban household of a brother or clansman who earned a 
<j(n)(l and i cm)u I ar WtKje income. One household had a small 
lj.u;ky.ird (lanhMi, lUiolher m.i(l(,' scjvc;t ii I catches of fish and 
a third received scjiiie satjo ancJ coccjiiuts from the home vilia<je 
durin(j tlie survey period. It v/as not worthwhile or pcjssible 
to try and capture the magnitude of this non-monetary income 
and discern the weaver's actual share of it in the same way 
as had been done for the weavers in the Highlands. 
4. 'I'he Comiuc.-rci a 1 I UMJIK )iny 
(a) Llmpl oyriient Opportunities 
The limited size of the Highland urban centres, Goroka, 
Kainantu and Kundiawa, in relation to the vast rural 
populations which surround them, means that the scope for 
urban employment throughout the Highlands is very limited. 
Whilst there are certainly some Highlanders employed as 
clerks, drivers and labourers in Goroka's sizeable 
administrative sector and there are also many employed as 
shop assistants, labourers and factory workers in the growing 
secondary and tertiary component of the Highland towns, job 
availability appears to fall far short of the number seeking 
employment. 
Wage labour was for most Highlanders (and still is for 
many) almost synonomous with the indentured labour for work 
on the coastal plantations throucjli the Highlands Labour 
Scheme. Paula Brown (1972; p.27) estimates that in the 1950s 
and early 1960s UIJ to 50-60 per cent of the men of some 
Chiiiilnj (jrcMjfJS were rec:ruited for this wc;rk and that for the 
whole district the cjvera(je figure was api^rox J itia tel y 20 per 
cent. Even recently it has not been uncommon to find up to 
40 per cent of the young adult males in some subdistricts 
away with the Scheme. This was certainly so in the Marawaka 
subdistrict.^ 
^Personal communication with Mr T. Buising, Assistant District 
Commissioner, Marawaka, EHD. 
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The agreement workers of the Highlands Labour Scheme 
are employed on the rubber, copra, cocoa and oil palm 
plantations of the coastal districts. Up until 1971, 
payment was made both in cash and in kind (food, accommoda-
tion, clothing, tobacco, etc.) and part of the cash 
component was withheld and given to the worker as a lump 
sum at the completion of his contract. The total cash 
payment up until this time was approximately $52.00 p.a. 
In 1972 this minimum rural wage was made an "all cash" 
wage and increased to $5.90 per week. Approximately $3.70 
per week could be deducted by the employer to cover the 
previous "in kind" payments if the worker so chose to take 
them. 
For most of the weavers operating in the Highlands area 
during the two or so years prior to the current study, the 
most likely alternative source of cash incom.e to weaving 
would have been the $5.90 per week mentioned above. Local 
Highlanders able to find employment on the expatriate-owned 
coffee plantations in the Highlands area were also paid 
$5.90 per week but for a limited few, the higher wages 
obtaining in the town (i.e. $13.80 per week) might have been 
an alternative to weaving income. A new minimum urban wage 
of $20.00 per week, applicable in Moresby and Goroka and 
with proportional adjustments in other urban centres, was 
to become effective at the end of 1974. 
A much more widespread source of monetary income for 
the vast majority of rural villagers in the Eastern 
Highlands and Chimbu Districts has been from the grov/ing of 
Arabica coffee. Indigenously owned coffee gardens are 
generally quite small, averaging approximately 0.25 acres 
or less (I.R.B.D. Report; 1965, p.101-2). The picking of 
the coffee cherries is predominantly the task of the house-
hold's womenfolk. Men usually pulp the cherries and perform 
or supervise the drying of the coffee beans. Parchment (sun 
dried coffee beans) is usually sold to one of the many 
coffee buyers who vie v^ ith each other on almost every road 
and track throughout the coffee districts during the coffee 
season. Payment rates vary with world coffee prices and 
fluctuations are noticeable from week to week. 
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The coffee industry in the New Guinean Highlands had its 
beginnings in the mid 1950's. In the two decades since, its 
growth has been quite remarkable and only a few of the most 
isolated areas in the Eastern Highlands and Chimbu Districts, 
e.g. Marawaka and Karimui, have failed to feel its economic 
effects. 
Both cattle raising and passionfruit growing have been 
introduced as alternative income sources but, to date, their 
impact has been small. The sale of garden produce at the 
local markets offers the only effective cash earning 
alternative to coffee growing for most Highlanders, 
although a few specific exceptions were noticed. In Yonki, 
for example, small amounts of gold were sometimes panned 
from the local creeks and some employment was available for 
construction labourers on the nearby Upper Ramu Hydro-
electric Scheme. 
In Marawaka where, because of its extreme isolation, 
there was no coffee growing or any other form of commercial 
cropping, the only alternative source of cash income to 
the Highlands Labour Scheme for the majority of local Anga 
people was work on government road making and airstrip 
maintenance projects, for which they were paid 20 cents per 
day. With the estimated annual cash income per adult male 
being less than $5.00 in the Subdistrict, it is evident 
that the weavers represent a relatively affluent subgroup 
within their particular society. 
Indigenous non-agricultural entrepreneurial activity in 
any of the Highland areas is largely confined to the 
operation of public motor vehicles and small village trade-
stores. Whilst both occupations gain their operators 
prestige and experience, only a very small percentage would 
return any substantial net profit to the investor-operator. 
Port Moresby offers the largest pool of job opportunities 
in Papua-New Guinea but there are many job seekers and the 
^An estimate made by T. Buising, ADC, Marawaka, in an 
unpublished area study (1973). 
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r a t e of u n e m p l o y m e n t is h i g h . M o r e s b y a t t r a c t s a l a r g e 
n u m b e r of s i n g l e y o u n g m e n f r o m a l l o v e r t h e c o u n t r y b u t 
q u i t e a few look o n t h e i r stay as a t r a n s i t o r y one a n d seek 
to e a r n o n l y e n o u g h c a s h to c o v e r s u b s i s t e n c e and p e r h a p s 
m e e t some t r a d i t i o n a l c o m m i t m e n t in t h e i r h o m e v i l l a g e 
a r e a s (e.g. a b r i d e p a y m e n t ) . O t h e r s r e m a i n o n l y b e c a u s e 
t h e y a r e u n a b l e to e a r n the f a r e s n e c e s s a r y for t h e i r 
r e t u r n h o m e . VJhilst $13.80 p e r w e e k w a s the m i n i m u m u r b a n 
w a g e a p p l i c a b l e for m o s t of 1974 it w o u l d be i n c o r r e c t to 
a s s u m e that t h i s i s , in e f f e c t , a v a i l a b l e as a r e a l 
a l t e r n a t i v e c a s h i n c o m e s o u r c e to any sicjnificant p r o p o r t i o n 
of thcni. A s is so o f L e n the c a s e in M o r e s b y , the e f f e c t i v e 
a l t e r n a t i v e is not the m i n i m u m u r b a n w a g e but r a t h e r no 
w a g e a t a l l . 
(b) T h e D e v e l o p m e n t of M a r k e t s and the A v a i l a b i l i t y of 
G o o d s 
(i) T h e M a r k e t i n g of "Western" S t y l e G o o d s and 
S e r v i c e s 
As the w e a v e r s of the s a m p l e w e r e d r a w n from m a n y 
d i v e r s e a r e a s , the e x t e n t to w h i c h l o c a l m a r k e t s for 
c o n s u m e r g o o d s and s e r v i c e s had d e v e l o p e d v a r i e d q u i t e 
c o n s i d e r a b l y . W h i l s t the w e a v e r s n e a r G o r o k a and in Port 
M o r e s b y had a c c e s s to an e x t e n s i v e range of g o o d s and 
s e r v i c e s , ttie o n l y w e s t e r n - s t y l e c o n s u m e r items locally 
availaljle to the M a r a w a k a n s w e r e those c o n t a i n e d w i t h i n 
the four tin w a l l s of the SU1J(J i s tr ic T ' s o n l y trade s t o r e . 
O n e c a n o b t a i n some i n d i c a t i o n of the a v a i l a b i l i t y 
of a s e l e c t list of 100 g o o d s and services from data 
[^resented in A^^pendix C . 'i'he m e t h o d of c o n s t r u c t i n g the 
list is (jutljne(J in C'li<j[>>ter 3. A summary the d a t a , i . e . 
the n u m b e r of the listed items a v a i l a b l e in e a c h of the 
c e n t r e s s u r v e y e d is cjiven in T a b l e 4.1 b e l o w . 
Scjiiie ol t tie cent res LI.';t-(jd in I lie 'I'<JI;]C.' r(;[jresent the 
fic-M I c5;t Icirge urban m a r k e t to some p a r t i c u l a r w e a v e r 
liousetiold; o t h e r s re[:>resent the c l o s e s t m a r k e t (often a 
local tra(ie st(jre) or an i n t c,'rnied i a L(.' market fjoint. 
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Table 4.1 
The Availability of 100 Selected Goods and Services 
Summary of Data Set in Appendix C 
Locality GKA Mak. KUND MKA Yaun. YON TAR OKP KNT POM 
% of all (100) 
Listed Items 
Available 
100 54 100 73 67 81 55 80 100 100 
GKA Goroka township. 
Mak. Single trade store near weaver village, Makia, via Goroka. 
KUND Kundiawa township, Chimbu District. 
MKA Marawaka; single mission trade store. 
Yaun. Single mission store, Yauna Swiss Mission, Yonki area. 
YON Yonki township. 
TAR Tarabo; single trade store near mission station. 
OKP Okapa township. 
KNT Kainantu township. 
POM Port Moresby city. 
Thirty-seven of the 100 listed items v/ere available <t>n 
every centre. A substantial proportion (38 per cent) of 
these readily available items were food goods and the 
remainder v;ere mainly household utility items, tools and 
clothing. Such items constitute the usual stock of small 
New Guinean trade stores, although it was felt that the 
trade stores frequented by the sampled v.'eaver-households 
v^ere somewhat better stocked than a large number of the 
small indigenously owned stores observed in other Highland 
areas. 
Because of the limited spread of the electricity grid 
and the lack of refrigeration, food items such as frozen 
chicken, fresh and frozen meats, ice cream and butter, etc. 
are found only in the larger towns.^ 
These items are proving most popular with those indigenous 
buyers having ready access to them. One supermarket in 
West Goroka is reputed to sell up to 1000 frozen chickens 
every week to New Guineans; also sides of lamb and beef 
are now a common sight at traditional sing sings and feasts, 
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In most stores tobacco products are readily available 
but some mission stores refuse to stock them. Alcohol and 
playing cards are similarly excluded from some mission 
stores. Also, low value, bulky items such as bottled soft 
drink are not always available in areas subject to high 
freight costs.^ 
Although all centres had schools and most had either 
air or PMV transport services and local "aid post" health 
services, only the larger towns had "take away" food places, 
bars, movie theatres or provided spectator sports. 
One is quite unable, from the list alone, to assess the 
relative accessibility of goods and services in relation to 
each of the weaver households. Whilst the Makia weavers 
had only 54 per cent of the items available in the trade 
store closest to their homes and work place, they were on 
a main road link to Goroka and could have access to 100 
per cent of the listed items by m.aking a 20c and 20 minute 
PMV (public motor vehicle) ride. It was not uncommon for 
these weavers to shop in Goroka on several afternoons per 
week. 
The people at Marawaka were well catered for by the 
subdistrict's only trade store. A fairly high 73 per cent 
of the listed goods and services v/ere available to them but 
if they sought some of the remaining 27 per cent of the 
listed items, they had to face either an arduous 4-5 day walk, 
or an expensive aeroplane trip ($26.00 return), to Kainantu 
or Goroka. 
The weavers at Yauna and Bioka and those at Tarabo 
represent another case. Whilst the Yauna weavers could 
acquire 67 per cent of all items close to their v;orkplace 
they could only obtain all the goods and services by walking 
for 30 minutes and then taking a 30 minute PMV ride to 
Kainantu township. However, they could have access to ^ 
per cent of the listed items by making a 45 minute walk to 
^The cost of airfreighting goods to Marawaka from Goroka 
was 5c per lb in 1974. 
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a s t o r e a t Y o n k i t o w n s h i p . T h e B i o k a w e a v e r s h a d , a s t h e i r 
a l t e r n a t i v e , a t w o h o u r w a l k to Y o n k i (for 8 1 p e r c e n t ) o r 
t h i s p l u s a 40 m i n u t e P M V r i d e to K a i n a n t u (for 100 p e r 
c e n t ) . 
S i m i l a r l y , t h e T a r a b o w e a v e r s w e r e a b l e t o a v a i l 
t h e m s e l v e s of 56 p e r c e n t of the l i s t e d i t e m s f r o m e i t h e r 
t h e l o c a l m i s s i o n s t a t i o n o r m i s s i o n s t o r e n e a r t h e w e a v i n g 
c e l l . A n a d d i t i o n a l 24 p e r c e n t of t h e i t e m s w e r e a v a i l a b l e 
a f t e r a 3%-4 h o u r w a l k to O k a p a , b u t t h e c o m p l e t e set w a s 
a t t a i n a b l e o n l y if t h e w e a v e r s m a d e a f u r t h e r 2h h o u r P M V 
t r i p (or t w o d a y w a l k ) f r o m O k a p a to K a i n a n t u . 
T h e p r o b l e m of t r y i n g to q u a n t i f y the a c c e s s i b i l i t y of 
g o o d s a n d s e r v i c e s is a g a i n c o m p l i c a t e d by t h e c a s e of t h e 
C h i m b u w e a v e r s . A l t h o u g h a l l of the 100 l i s t e d i t e m s w e r e 
a v a i l a b l e v/ithin m i n u t e s of the w e a v i n g w o r k s h o p in 
K u n d i a w a , m o s t o f the w e a v e r s a c t u a l l y l i v e d in v i l l a g e s 
a t l e a s t t w o h o u r s w a l k a w a y f r o m t h e i r w o r k s h o p , the t o w n 
a n d t h u s the s h o p s a n d s e r v i c e s . D u r i n g the n o n - w o r k i n g 
h o u r s , t h e s e w e a v e r s a n d t h e i r d e p e n d e n t h o u s e h o l d s d i d 
n o t h a v e s u c h r e a d y a c c e s s to the g o o d s at a l l . S h o u l d o n e , 
t h e r e f o r e , u s e a m e a s u r e w h i c h s u g g e s t s t h a t the w e a v e r 
h o u s e h o l d s in Chim.bu h a d a c c e s s to a l l g o o d s a n d s e r v i c e s 
e q u a l to t h a t of a h o u s e h o l d in u r b a n P o r t M o r e s b y o r s h o u l d 
the m e a s u r e of o n e ' s a c c e s s i b i l i t y to these items b e f r o m 
the h o u s e h o l d d w e l l i n g r a t h e r t h a n the p l a c e of w o r k ? 
T h e e f f e c t o n d e m a n d (and v/ork) b e h a v i o u r of the a c c e s s 
a n d e x p o s u r e to g o o d s and s e r v i c e s is i n d e e d a d i f f i c u l t 
c o n c e p t to c a p t u r e in v a l i d a n d q u a n t i f i a b l e t e r m s . A 
b a s i c a s s u m p t i o n u s e d in f o r m i n g an index of a c c e s s i b i l i t y 
is that e v e r y h o u s e h o l d in tJov/ G u i n e a h a s s o m e a c c e s s to a l l 
g o o d s a n d s e r v i c e s . T h e h o u s e h o l d s d i f f e r o n l y in r e s p e c t 
to the dog roe of this a c c e s s i b i l i t y . T h e e a s e w i t h w h i c h a 
p e r s o n c a n ac(juire a [jarticuJar gcjod o r s e r v i c e , o r the 
impact (jf it o n o n e ' s t a s t e s and d e m a n d p a t t e r n s , w o u l d s e e m 
r e l a t e d to the r e l a t i v e p r o x i m i t y of e a c h t y p e of i t e m 
to the p e r s o n o r h o u s e h o l d c o n c e r n e d . T h e i n d e x is t h u s 
c o n s L r ucL(-'(] f r (jfii d a t a on iJie a va i I a h i ] i hy ol: gcjods a n d 
servic(js a t vari(^us c e n t r e s t o g e t h e r w i t h m e a s u r e m e n t s of 
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each household's proximity to these same items. A detailed 
account of the construction of this index is given in 
Appendix C. The results, viz., the index of accessibility 
for each weaver household, are presented as Variable 2; 
Data A. 
As region of residence affects the value of the index 
attributed to a household, one can gain some general 
indication of the distribution of the index by listing the 
mean index figure for each group. This is given as Table 4. 
The calculated index figure reflects the account of the 
relative availability of goods in different centres, and 
the alternatives the weavers had for gaining access to them, 
described in the above text. The basic deficiency of the 
index is that it does not place some weight on each of the 
100 listed goods and services in accordance with their 
relative importance in the demand patterns of households 
which have complete and easy access to all of them. 
Unfortunately, insufficient data were available to permit 
the application of these appropriate weights. 
Table 4.2 
Index of Accessibility 
(Summary of Variable 2; Data A) 
Group Group Mean Index 
Makia factory (15 weavers) 3.85 
Goroka independents (2) 1.70 
Chimbu (8) 0.74 
Marawaka (13) 0.12 
Yauna Mission (3) - Yonki 1.07 
Bioka Independents (2) - Yonki 0.47 
Tarabo (5) 0.24 
Port Moresby (9) 5.00 
TOTAL (57) 2.2 0 
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(ii) The Indigenous Produce Markets of Papua New Guinea 
In addition to the marketing of an array of (largely) 
imported "Western" consumer goods and services in trade 
stores and expatriate dominated enterprises, a more indigenous 
form of marketing locally grown produce, and traditional and 
quasi-traditional artifacts, decorative and utility items 
has developed as an expression of the increasing monetisation 
of the Nev; Guinea economy. The local produce market is nov; 
a regular institution in nearly all towns and hamlats of 
Papua New Guinea. 
In some places the market (Pidgin: bung) is merely a 
small informal gathering of men and women selling bundles 
of surplus garden produce beside a road or track. In 
Goroka, however, the market is a formally organised, twice 
weekly occurrence with several hundred sellers and probably 
several thousand buyers regularly participating. Shelters 
and tables are built for produce display, sellers pay an 
entrance fee to the grounds and officials keep a check on 
market cleanliness and order. The market at Kundiawa was 
similar to this and also operated twice weekly. It 
appeared to attract buyers and sellers from up to a 15-20 km 
radius of the township. 
At these markets sweet potato, taro, yam, kumu, pit pit, 
sugar cane, pumpkin and a whole array of European type 
vegetables (cabbage, peas, tomato, potato, peanuts, carrots, 
lettuce, etc.) are offered for sale. Much of the produce 
is displayed in front of the seller in bundles each priced 
at ten cents. The variations in the size of the bundles 
reflect the fluctuations in demand and supply conditions 
during the different seasons of the year. 
In addition to the larger markets in the town centres, 
it is common to find any number of small, informal markets 
near the town outskirts and in or near^ the larger villages. 
These markets are usually held on days which do not coincide 
with the main market days in the town centres. 
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Small local markets in and around Yonki and at Tarabo 
were held regularly and were well established. However, at 
Marawaka the market for locally grown foodstuffs was neither 
regular, well-organised nor well patronised by the local 
Anga inhabitants. Instead, and because of the number of 
indigenous, but non-Anga, households attached to the 
administration and mission staffs, (policemen, clerks, 
carpenters, teachers, pastors and interpreters), a consider-
able informal, door to door trade in garden produce was 
carried out. Although some items had an "official" price,^ 
it was noticed that the local sellers became increasingly 
reluctant to offer their produce during the dry season and, 
in effect, were able to command a price well above that set 
by the administration. 
Not only was there considerable seasonal fluctuation 
in prices within a given area but within any given season 
prices varied quite markedly from one area to another. 
Table 4.3 below lists the average price of kaukau (sweet 
potato) obtaining in the five relevant Highland markets 
during each of the tv/o survey visits. 
Table 4.3 
Prices of Sweet Potato (kaukau). Five Local Produce 
Markets in the New Guinean Highlands 
(cents per lb.) 
Goroka Kundiawa Marawaka Yonki Tarabo 
Round 1 
("wet season") 2.6 4.4 1.5 3.3 2.2 
Round 2 
("dry season") 4.0 5.5 2.5 4.8 3.3 
Average 
(weighted) 3.2 4.9 1.9 3.9 2.8 
The purchase price of sweet potato was set by the adminis-
tration at approximately Ic per lb when buying for government 
patrols and other government requirements. 
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It can be noted that the "wet" season price (i.e. that 
which obtained during the first contact with each centre in 
the period from February until the end of May, 1974) varied 
from approximately 1.5c per lb in Marawaka to 4.4c per lb 
in Kundiawa. Price differentials of this magnitude are able 
to persist between the various areas for several reasons. 
The marketing of garden produce in Papua New Guinea is 
invariably done by the producer himself or by his kin. No 
wholesalers operate in these markets. Because of the 
difficult and hence, limited, access between the various 
markets and the small volume traded by any given individual, 
the per unit transport and marketing costs are very high. 
This factor, together with the general lack of information 
amongst most New Guineans concerning the extent of such 
price differences have not led to any substantial trading 
between the different areas contacted in this study. Each 
market is effectively closed from another and the price in 
any one is thus a consequence of local demand and supply 
conditions. 
One sometimes observes other behaviour in the New 
Guinean market place which defy the economist's usual 
explanations. On several occasions it was noted that, 
even on the one market day, a person acted both as a seller 
and a buyer of a similar product. The market place in New 
Guinea performs a function over and above the economic 
exchange of locally produced goods. It is a place of social 
gathering in which bonds of social solidarity are cemented 
through the acts of exchange. A reciprocal purchase from 
the member of another subclan or clan whether needed or not 
seems to be a similar, but commercial, expression of the 
more usual reciprocal exchange of valuables ingrained in 
traditional New Guinean society. The mores of Western 
commercialism have modified, but certainly yet have not 
replaced, traditional patterns and values. The local 
produce markets of the New Guinea Highlands are an 
interesting example of the intermingling of the two value 
systems. 
The indigenous market at Koki (Port Moresby) is one of 
the most widely known markets in Papua-New Guinea. Although 
characteristics of the traditional sector are still quite 
evident in this market, its long establishment and the less 
personal relationships which exist between the local Papuan 
village sellers and the predominantly migrant, urban-dwelling 
buyers has tended to make Koki more commercial in its 
operation than any of the other markets contacted during 
the study. 
PART B. THE HANDLOOM WEAVING INDUSTRY 
1. General 
The handloom weaving industry in Papua New Guinea is 
fairly insignificant if one views it on a national scale. 
At most, it has only involved approximately 130 weavers and 
it is doubtful if more than 85-90 had worked (even 
infrequently) during the two years 1973-4. Total value of 
output for 1970 was estimated at approximately $20,000.^ 
However, with the establishment of Highland Weavers Pty Ltd 
near Goroka and the introduction of weaving to the Central 
District since 1971, the writer estimates that the gross 
sales receipts from New Guinea's weaving products would have 
2 
approached $120,000 per annum in 1974 (at current 1974 
prices). 
The handloom weaving scheme is just over ten years old. 
A government project to introduce the non-traditional skill 
of handweaving to New Guinean Highlanders was started at 
Kundiawa in the Chimbu District in 1965 with the aim of 
providing an alternative income source to cash cropping, road 
building or coastal plantation labouring for some of the less 
All estimates and information in this section were obtained 
from the official records. Department of Business Develop-
ment, Port Moresby. 
P 
Based on my observations of production from Highland 
Weavers Pty Ltd, and the assumption that this company 
produces 50-60 per cent of the country's total annual output 
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educated youths in the Highland villages. The project was 
thought to have particular merit in isolated areas where, 
because of the lack of roads, they could not participate 
in the main Highland industry, coffee grov/ing. Even today, 
in isolated areas such as Marawaka, weaving provides the 
only alternative source of cash income to be earned in the 
subdistrict apart from infrequent work on administartion 
projects and patrols. 
During 1965 and 1966 young men were sent in from 
various areas to be trained in weaving at the Kundiawa 
centre and on completion of training they were returned to 
their villages with the necessary equipment (purchased 
either by their local government council or patrol post, 
a mission or with savings made from the sale of articles 
produced whilst training) to comjnence their business 
operation. Sometimes these weavers trained others from 
their village area. 
By 1969 there were (reputedly) some 12 weaving cells 
in the Highlands and in 1971 the weaving company. Highland 
Weavers Pty Ltd (Makia) was formed with the Department of 
Business Development being (indirectly) the largest 
shareholders. 
During 19 70 weaving was introduced into Papua, training 
being provided at the Small Industries Centre at Hohola, 
Port Moresby. During the period 1971-3 some of the trainees 
established independent weaving cells in the coastal 
village of Tubusereia and in villages in the Rigo sub-
district. Others remained in and around the city. By late 
1974 none of the village units were in operation and only 
9 of a total of 23 trained weavers still persisted with 
their trade. 
2. Weaving Cell Organisation and Supervision 
In 197 4 there v/ere only four independent operators in 
the Highlands' area. The rem.aining 44 weavers sampled in 
this study were attached to weaving cells organised by the 
Administration or a church mission. Those organised by 
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the Administration took several forms, ranging from one 
fairly large factory, established and managed under the 
auspices of the Department of Business Development at 
Makia, to an informal patrol post or local government 
council project. The latter type was rarely supervised 
but a government officer was responsible for ordering the 
raw material supplies (either directly from an Australian 
supplier or through the Makia factory), paying the weavers 
for their labour on a piece rate basis, and arranging for 
the sale of the finished product (either to the Makia 
factory or through private outlets). Mission controlled 
cells operated in much the same way with the missionary 
performing the managerial role. 
Six of the nine Papuan weavers could be regarded, 
essentially, as independent operators. The other three 
were attached to a government workshop in Hohola, v^ here an 
officer of the Department of Business Development performed 
a function similar to the missionary or adm.inistration 
official in the Highlands. 
Tables 3.1 and 3.2 (Chapter 3) indicate the organisational 
form of the weaving cells studied and the number of weavers 
operating in each cell. 
Because the weavers were not all fully independent 
operators a question arises as to the effects on individual 
production and effort input resulting from the particular 
way a cell was organised, viz., were there some limits 
placed on the individual weavers work-leisure choices? 
Whilst frequent and prolonged absence would probably 
have led to the cell overseer withdrawing access to looms 
and materials in respect to the offending weaver, no such 
limitations were noticeable during the relatively short 
period of this study. In all of the mission units and most 
of the administration-operated weaving cells there was no 
evidence of any effective limit being imposed on the minimum 
labour effort being required by the weavers. 
There was, however, one notable exception. The 15 
weavers attached to the Makia factory. Highland Weavers Pty 
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Ltd, at the time of the study, were more formally organised 
than others in the outer village cells. The company had an 
expatriate advisor-overseer from the Department of Business 
Development, a Papuan manager and a Papuan technical officer-
supervisor. Although there was considerable variation in 
average weekly effort input amongst the 15 weavers and little 
compulsion on the intensity with which the weavers were 
required to work, there was some restriction on the hours these 
weavers were expected to be in attendance. Weaving began at 
8.00 a.m. each morning and ended at 4.00 p.m., Mondays to 
Fridays. Frequent absence without reason during these hours 
would have brought reprimand and could have led to dismissal. 
Such restrictions did not apply to any of the other weavers 
studied and for this reason the analysis of individual labour 
effort response had to include some allowance for the effects 
of this "supervision factor". In Chapter 9 the method by 
which such a factor can be incorporated into the formal 
analysis is indicated. Var. 3; Data A, indicates the 15 
weavers who were subject to such supervision. 
3. The Effective Labour-Leisure Decision Period 
There were definite limits to the maximum number of hours 
that could be worked by the weavers in the sample. Weaving 
workshops under the auspices of administration officers and 
missions invariably followed the Western or expatriate concept 
of a work week. The cells were seldom opened before 8.00 a.m. 
and were generally closed by 4.00 p.m. daily and almost without 
exception the workshops were not open to the weavers on weekends, 
When the monetary economy, and its associated employment 
opportunities, work patterns and styles have been so heavily 
drawn from a single outside country, i.e. Australia, it is to 
be expected that those New Guineans who have accepted the cash 
employment opportunities offered by the intruding economic 
system, should also imitate the work behaviour patterns and 
conventions of their expatriate counterparts. There was a 
noticeable and very strong tendency for the weavers to adopt 
the conventional work hours of the other monetary sector 
workers in their vicinity, e.g. administration officers 
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mission schoolteachers, government clerks, etc. Even the 
independent operators who had access to their looms during all 
daylight hours appeared consciously to limit the length of 
their work day and work week to that which was customary for 
the Europeans and for their indigenous brothers engaged in 
full time wage employment. However, whilst the independents 
did not attempt to work a longer working day than this, they 
did exhibit a little more flexibility in starting and 
finishing times. 
Therefore, whilst wishing to resist making any assumption 
which involves the application of a purely Western 
convention to a non-Western social system, in the case of the 
particular workforce group being studied herein, it is a 
fact that effective cash work-leisure choice extended over 
a maximum of only 40 hours per week. Such an assumption is 
certainly much more in keeping with observed conditions, 
institutional and social constraints than the usual 
alternative which assumes that the work-leisure choice is 
effective over the whole 168 hours of any week. 
4. The Ownership of Weaving Capital 
Only the independent operators owned their looms and 
ancillary weaving equipment and purchased their own raw 
materials. The others used looms, equipment and raw 
materials purchased and owned by the respective administration 
or mission body. These later weavers received a payment, on 
a piece rate basis, for their labour only. Any surplus 
over and above labour, raw material and marketing costs 
accrued to the mission or government institution for use in 
its other projects or else it was set aside in a fund for 
future cell expansion and for the replacement of capital 
equipment. 
Independent operators had mostly acquired their looms^ 
from past savings or from earnings accumulated whilst they 
were in training. Some weavers purchased their looms on 
credit through the Department of Business Development, but 
^Worth approximately $200-$250 each, 
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at the time of the study every independent weaver investigated 
had cleared his debts in this regard. 
In calculating the returns to labour for the independent 
weavers due allowance had to be made for the depreciation of 
equipment and the returns to fixed and working capital (see 
Chapter 3). 
5. Payment Procedures 
Weavers attached to mission or administration cells 
received payment when they presented a finished product 
to the cell manager. There were two payment practices 
observed in the surveyed cells. In the Makia and Chimbu 
units, payment was made once every fortnight when the 
weavers presented all the articles they had completed 
during that time to the manager. At Yauna, Tarabo and 
Marawaka there was no such regular and organised procedure 
and weavers presented their finished articles for payment 
when they had completed all the weaving from one full warp 
on the loom^ or when they had built up a certain finished 
stock. This procedure was also followed at Port Moresby 
and weavers presented their finished articles for payment 
at the Hohola centre. 
PART C. THE V7EAVERS AIJD THEIR DEPENDENT HOUSEHOLDS 
1. Age, Sex and Marital Status 
The average age of the weavers included in the study was 
approximately 25 years and ages ranged from approximately 15 
to 46 years.^ The youngest weavers were those working in 
Papua (average age 17.7 years) and most of those had only 
been weaving for three years or less. The weavers at 
^A weaver usually wound a warp sufficiently long to enable 
him to make a number of articles, e.g. producers of large 
floor rugs (96" long) often made 5-8 rugs on a single warp. 
^Very few New Guineans knew their exact ages. Therefore, 
this particular statistic is based largely on the estimates 
made by myself and my assistant with the aid of information 
from friends and family familiar with the particular 
individuals. 
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Kundiawa had the highest average age (32.5 years), although 
the oldest weaver in the whole sample worked in the 
administration unit at Marawaka. Summary statistics on 
age are presented in Column (i), Table 4.4. Detail is given 
in Var. 5; Data A. 
There were only three women weavers included in the 
sample. The relatively small number of female weavers is 
perhaps explained by Kent-VJilson and Garnaut (1968; p.17) 
who report that the project officer associated with the 
early development of the project avoided encouraging women 
participants for fear that the technique of weaving might 
acquire a low status. 
All three women weavers included in this study worked 
at Marawaka. Two were wives of indigenous mission pastors 
and the other was an Anga woman whose husband worked 
(infrequently) around the government station. All were 
quite consistent workers and despite the traditional role of 
women in daily gardening activities these women generally 
kept the two types of work separate and usually tended to 
their gardens at weekends, in the early mornings, or after 
the cell closed down in the afternoons. 
Of the 57 weavers, 17 were unmarried men and one of 
these married near the end of the survey period. The three 
weavers at Yauna mission and three of the five weavers at 
Tarabo were single men but the largest proportion of non-
married was in Port Moresby. No less than eight of the nine 
weavers studied in Port Moresby were single men and were 
quite typical of the regular influx of young unmarried men 
who come to Moresby in search of work before returning to 
their home areas to take a bride. The marital status of 
each weaver is indicated in Variable 6; Data A. 
2. Education, Previous Monetary Work and VJeaving Experience 
A complete set of data on each of the 57 weavers 
regarding their level of education (years of schooling), 
their previous experience in other monetary work activities 
and the number of years the weaver has been employed in his 
trade, is given as Variables 7,8,9; Data A. Summary 
statistics are presented in Table 4.4. 
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Table 4.4 Summary - Age, Education 
and Monetary Work Experience 
- by Area Subgroup and Total Sample 
Area 
Subgroup 
(i) 
Av. Age 
of Weaver 
(yrs.) 
(ii) 
Av. Years 
Schooling 
Completed 
(iii) 
Av. Years 
Former 
Monetary 
Work 
(iv) 
Av. Years 
Spent 
Weaving 
1. GKA\ 
(17)^ 
24.5 2.0 3.9 4.6 
2. CHI 
(8) 
32.4 1.0 2.2 6.6 
3. MKA 
(13) 
26.0 0.5 1.1 2.4 
4. YNK 
(5) 
22.8 3.2 0.8 3.2 
5. TAR 
(5) 
22.8 0.0 0.9 3.5 
6. POM 
(9) 
17. 8 6.0 0.2 2.6 
TOTAL 
SAMPLE 
(57) 
25.6 2.1 1.9 3.9 
Notes to Table 4.4 
a = GKA = Goroka, CHI = Chimbu, MKA = Marawaka, YNK = Yonki, 
TAR = Tarabo, POM = Port Moresby. 
b = Number of weavers in subsample. 
Col. (i) Average age of weavers in subgroup or total 
sample (years). 
(ii) Average number of years of formal schooling 
completed by weavers in subgroup/total. 
(iii) Average number of years spent in other permanent 
monetary work prior to undertaking work as a 
weaver (by weavers in subgroup/total). 
(iv) Average number of years employed in weaving trade 
by weavers in subgroup/total. 
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Forty-seven per cent of the weavers surveyed had no 
formal education at all and not one weaver had ever attended 
high school. This, of course, was partly the result of the 
scheme's original intention to offer weaving as an economic 
opportunity for uneducated village youths rather than others. 
The Papuan (Moresby) weavers were quite noticeably the most 
educated group. All had had at least three years of primary 
schooling and seven of them had a full primary school 
education (6-7 years). Five of the nine Moresby weavers had 
a reasonably good command of English whilst only one of the 
48 Highlanders could speak English fluently. 
Fifty-four per cent of all weavers had some experience 
with employment in the monetary economy other than through 
weaving. Of those, the average number of years employed 
in other pursuits prior to their taking up weaving was 3.6 
years. One half (15/30) of the group who had had other work 
experience gained this through contract (indentured) labour 
and the Highlands Labour Scheme (see Section A). Others had 
been sawmill labourers, general labourers, gardeners, 
house-boys, and coffee plantation workers. One actually 
claimed to have had 16 years of experience in other cash 
work, including nine years as a jail warden. The younger 
Papuan group were much less experienced in other occupations. 
Only three of the youths had tried other employment and one 
of these had worked as a carpenter for almost a year. 
Only 6 of the 57 weavers were newcomers to the weaving 
trade and had worked as weavers for less than a year. The 
average length of time spent in the trade, taken over the 
whole sample, was 3.8 years. The Chimbu weavers (mean 6.6 
years) and the Gorokan weavers (4.6 years) were the most 
experienced of all groups, a clear reflection of the early 
concentration of training in these two areas. However, 
because of the recency of the introduction of weaving to 
Papua and the high early failure rate resulting from the 
unduly ambitious attempt to establish all v/eavers as single 
independent businessmen, the average experience of the nine 
weavers sampled in the Moresby area was only 2.6 years. 
Only two belonged to the intial contingent of trainees and 
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one of these had only recently been reestablished following 
an early failure to operate successfully as an independent 
businessman. 
3. The Weaver's Dependent Household 
In a large number of cases (68 per cent of the sample) 
the weaver was the head of the household in which he resided. 
Contrary to some beliefs concerning the universality of 
the extended family and its complex familial relationship 
in primitive societies such as New Guinea, there appeared 
amongst the sample, at least, a strong pattern of fairly 
small nuclear families.^ It was not unusual, hov/ever, to 
find an elderly parent and/or a wife's brother or sister 
fairly permanently attached to the household, nor unusual 
for a particular household to accommodate any number of 
transient and semi-permanent kin and clansmen for often 
fairly long periods. 
In respect to the economic problem with which this 
study is concerned, it is necessary to discern those people 
associated with the weaver and his direct family and for 
whom the weaver had a firm obligation or commitment to 
ensure their welfare, i.e. they depended, in full or in part, 
upon him and his gardens for their livelihood and cash needs. 
This unit will be referred to as a weaver-househoId or the 
weaver's dependent household. 
Three young, single men in the Highlands' area posed 
a classificatory problem. Each had left the home of his 
parents and attached himself to another household in 
another village. The weaver's relationship with the family 
that "adopted" him was not clear, although it appeared that 
the relationship was only a temporary one. The weaver was 
given a place to stay and a share of the family's garden food 
if he required it. In return he might assist it in meeting 
some of its traditional and other cash commitments. VJhilst 
the young "lodger" was probably obliged to make some gifts 
^T.S. Moulik (1973; pp.32,61) makes this same point in relation 
to his observations in Milne Bay and the Eastern Highlands. 
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of store food and c a s h to the h o u s e h o l d , it did not a p p e a r 
to be a recjular coniinitiiient o r a d e p e n d e n t r e l a t i o n s h i p and 
in very m a n y r e s p e c t s the youny w e a v e r was free to a c t , 
spend and w o r k as w o u l d a c o m p l e t e l y u n c o m m i t t e d i n d i v i d u a l . 
An a t t e m p t w a s m a d e to a s c e r t a i n the value of the g a r d e n 
food g o o d s r e c e i v e d by the w e a v e r from the family and the 
value of the c a s h and c a s h goods transferred to i t . As 
the c o m m i t m e n t of e i t h e r party did not extend b e y o n d t h i s , 
the l a r g e r h o u s e h o l d c o u l d h a r d l y be c l a s s i f i e d as the 
w e a v e r ' s d e p e n d e n t h o u s e h o l d . 
A s i m i l a r s i t u a t i o n arose w i t h the eight of the nine 
w e a v e r s in Port M o r e s b y . A l l except one had attached 
theiiiHi'I vtjs Lcj (he li()u;jt?h(j I ci ol a relatively atlliient 
wan 1 ok (clansman or I r i end 1 rc^m the same village a r e a ) . 
In M o r e s b y , hov/ever, the w e a v e r was generally not the m a i n , 
or even an i m p o r t a n t cash e a r n e r in the r e l a t i o n s h i p . 
R a t h e r , he was often seen as the relatively impoverished or 
deiJendent p a r t y . B e c a u s e of his traditiona] ties w i t h the 
true houseiiold head he could expect to receive accommodation 
and r e g u l a r m e a l s (most of w h i c h had to be purchased by the 
head and o t h e r cash earning household m e m b e r s ) . The w e a v e r ' s 
r e c i p r o c a t i o n of this r e g u l a r gift was relatively s m a l l and 
also i n f r e q u e n t . On selling some w o v e n articles he was 
perhaps e x p e c t e d e i t h e r to buy some of the food for the 
next few days o r else pay the head a p a r t i c u l a r sum of 
money (usually r e g a r d l e s s of the size of his sales - and 
less than $ 5 . 0 0 ) . A p a r t from this degree of immediate 
r e c i p r o c a t i o n (which was slightly more than obligatory w h e n 
the w e a v e r ' s f i n a n c i a l p o s i t i o n was temporarily g o o d , but 
not p a r t i c u l a r l y d e m a n d i n g if his cash holdings w e r e 
currently low) the v/eaver was able to remain largely 
independent of his w a n t o k ' s household in respect to o t h e r 
economic m a t t e r s . In the short-run the young w e a v e r was 
able to a v a i l h i m s e l f of the head's generosity in respect 
to the b a s i c c o m p o n e n t s of livelihood for quite undemanding 
r e c i p r o c a l coirimi tmen t s . F u l l r e c i p r o c a t i o n , h o w e v e r , was a 
niatter for the i n d e t e r m i n a t e long r u n . 
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Such an apparent one-sided arrangement could persist 
only because of the strong traditional social ties that 
exist amongst clansmen. The relationship is the expression, 
in an alien and commercial environment, of the traditional 
obligation that one wantok feels to another to extend food 
and protection when the latter's current circumstance 
prevents his own adequate provisioning. In doing so however, 
a debt has been created and the current recipient has an 
equally strong obligation that may be called upon in the 
long run. It is in this wa^^, one suspects, that the urban 
benefactor views his current income transfers to the weaver 
concerned. 
Again, as was the case with the three young Highlanders, 
it seemed unreasonable to iiiclude all those with whom the 
weaver lived as part of the weaver's own household. The 
ambiguity of the "household" concept is overcome by 
considering only the weaver's true dependents and, for 
purposes of the economic analysis of the weaver's work 
behaviour, view the relationship of the single man to the 
household in which he is currently resident as constituting 
an informal transfer of cash and kind. In return for 
regular gifts of food (which were valued) and for accommoda-
tion (which was not) the young man was forced to forego 
some (flexible) proportion of his irregular earnings as 
an expression of short run reciprocation. When, as was 
the case in Port Moresby, the short run receipts from the 
adopted household far exceeded in value tie reciprocal 
transfers made by the weaver, the difference in the two 
amounts was simply viewed as a net transfer of non-weaving 
income to the individual weaver concerned. 
The size and structure of a weaver's dependent household 
can be captured by measuring the number of adult equivalent 
consumption units. Children of various ages are given a 
weighting in accordance with the proportion of one adult's 
share of the good acquired by the household that they are 
thought to consume. 
The coefficients used herein are taken from Lockwood 
(1968; p.102). They were left unchanged for the current 
study because they were both simple to use and appeared to 
0/ 
reflect quiLe adequately the proportions of the regular 
daily food items, e.g. kaukau, kuinu, bean, mai/.e, rice, tin 
fish, that appeared to be consumed by children cuid adults 
in the New (juinean viilacjes visited. The table is 
re[)rocJuced beJcjw. 
Ik.'causti (jL Llie niiiiiber of deptiiit'ents attaclietl to the.-
weaver were recorded on tv;o separate occasions (i.e. during 
each of the two survey visits) and it was found that the 
numbers had sometimes changed in the intervening period; 
and because an attempt was made to include a measure for 
the regular semi-permanent dependents of the weaver, the 
calculations of the number of household consumption units 
given herein was somewhat complicated. 
The measure eventually taken was the average weekly 
number of regular adult equivalent consumption units in the 
four weeks prior to and including each of the two study 
periods.^ 
Exam[)le; Su[;pose the initial list of dependents v/ere the 
weaver, his v^ife, his wife's 12 year old sister 
and his 2 year old son. In addition, his wife's 
adult brother came to stay with him every wee]:end. 
In between the two survey peiods the wife's sister 
had returned to her home village. 
The average weekly number of regular adult CU's 
can be calculated thus: 
Survey Period 1 Survey Period 2 
4 X 1.0 = 4.0 4 
4 x 1 . 0 - 4 . 0 4 
4 X O.B = 3.2 4 
4x0.[j - 2.0 ^ 4 
4 X 0.2'J* = ] . K. (*y of 1.0) 4 
1 4 . 36 
Total = 26.72 
Average weekly regular adult CU's - 26.72/8 = 3.34 
thie measure can be (and was) extended to incorporate 
situations when I considered some person to be 
partly dependent on the weaver. 
X 1 .0 = 4 .0 
X 1 . 0 = 4 . 0 
X 0 . 8 = 3 .2 
X 0 .29 = 1 .16 
X 0 .29 = 1 .16 
12 .36 
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Consumption Unit Coefficients 
Age Male and Female 
0- 1 0.0 
1- 4 0.5 
5- 9 0.7 
10-14 0.8 
15-50 1.0 
50+ 0.8 
Source: Lockwood, 1968; p.102. 
The number of regular dependents of each v^eaver, 
calculated by this method, is presented as Variable 10; 
Data A. Summary statistics by area subgroup are given 
in Table 4.5. The average size of the weaver dependent 
household (including the weaver) when taken over the entire 
sample, was 3.14 Adult Equivalent Consumption Units (AECU's). 
There were, however, a predom.inance of young weavers without 
dependents in the Port Moresby area (mean 1.2 AECU's). The 
mean of 2.9 for the subsample of Gorokan weaver households 
was reflection of the fact that many of these weavers were 
young married men with young and relatively small families. 
Most had migrated from their traditional home villages and 
were in the process of starting afresh in their new Makia 
village. Being fairly distant from their hom.e areas and 
also sufficiently distant from Goroka township, they did 
not attract quite the number of permanent or semi-permanent 
dependents (kin and other wantoks) that they m.ight otherwise 
have. 
The average size of the Chimbu families (5.0 adult 
CU's) was much higher than for any other group and this, no 
doubt, was a reflection of the higher average age of the 
weavers in this district. Several had grown families and 
also, being resident in their home villages, they were 
often directly responsible for the welfare of elderly 
parents and associated kin. 
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Table 4.5 Summary - Number of Consumption Units 
Within Weaver - Household 
- by Area Subgroup and Total Sample 
(i) (ii) 
Area 
Subgroup 
Human 
AECU's per 
Household 
Human AECU's 
plus Adult 
Pig CU's per H.h. 
1. G K A \ 2.9 4.3 
2. CHI 
(8) 
5.0 7.7 
3. MKA 
(13) 
4.0 7.1 
4. YNK 
(5) 
3.3 6.5 
5. TAR 
(5) 
2.1 3.5 
H/LANDS 
(48) 
3.5 5.8 
6 . POM 
(9) 
1.2 1.2 
7. TOTAL 
SAMPLE 
(57) 
3.1 5.0 
Notes to Table 4.5 
a and b = As for Table 4.4. 
Col. (i) 
(ii) 
Average number of regular human Adult Equivalent 
Consumption Units per weaver household within 
subgroup/total. 
As in (i) above plus the number of adult equivalent 
Pig consumption units belonging to household and 
drawing on its harvest of garden produce. 
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The average family size at Marawaka (3.9 CU's) was 
above average and partly explanable by the fairly young age 
at which marriage and child rearing begins in this more 
primitive society. The Yonki group, with a mean number of 
household CU's of 3.3 was closest to the overall sample 
norm. As three of the five weavers at Tarabo were single 
men (although all were brothers who shared the responsibility 
for providing for their mother and another younger brother) 
the average household size in that area (2.4 AECU's) v/as 
below the sample norm. 
4. Additional Household Consumption Units 
A large part of all household consumption in a Nev; 
Guinean Highland society involves the consumption of kaukau; 
and it is not only for the human members of the household 
that this garden produce is grown and harvested. The 
household's stock of pigs, perhaps the most prestigous 
element of the household's v/ealth (monetary or traditional) 
must be regarded as much more than a supplementary and 
occasional source of food. 
As Rappaport observes in relation to the Maring people 
of the Bismai^k mountains, 
"It is hardly facetious to say that the pig through 
its early socialisation becomes a member of a Maring 
family." (Rappaport, 1968; p.59) 
Rappaport's observation was certainly generally applicable 
to all the Highland families contacted. 
VJhen gardens are planted and harvests are made, the 
number of pigs that have to be provided for is certainly 
taken into account and it is largely because of the felt 
need to provide sufficient and regular supplies of kaukau 
for the pigs that a woman harvests her gardens so frequently. 
The volume of kaukau available to the human members of the 
household is thus somewhat less in total volume and value 
than the kaukau that was v/eighed as part of the women's 
daily harvest. One should, therefore, allow for the house-
hold's pig stock in any measure v/hich relates to the size 
Ill 
and adequacy of a household's non-monetary incoine and its 
food requirements. 
Rappaport contends that "each adult pig receives a 
daily ration that equals an adult man's ration in weight, 
although it differs from the human ration in composition." 
(Rappaport; 1971, p.127). 
An "adult pig" is defined as one which v/eighs 
approximately 140 lbs. Although information was collected 
on the number of pigs belonging to each v/eaver and corrected 
for pigs which were not currently kept with the weaver, no 
attempt was made actually to weigh them. However, considerable 
time was spent with the weavers and other village men 
discussing the current value of their pig stock. This 
certainly was a much discussed topic amongst village men 
and with the help, and often strong vocal interjection and 
correction by clansmen and neighbours, it was possible to 
obtain, for each v;eaver, an estimate of the current value of 
each pig he possessed. As value was approximately related 
to size and as the approximate value of an "average" 
adult pig could be estimated in each area it was possible to 
obtain a rough indication of the household's pig stock in 
average adult pig equivalents. 
Using the assum.ption that an adult human and an adult 
pig consume approximately the same weight^ of kaukau per day 
it was possible to ascertain the proportion of the total 
weekly garden production which was considered by the v/eaver 
actually to be available for the consum.ption of the human 
members of his dependent household. 
Thus, 
Y N 
Y = ^SH Q 
where 
Y„ = the amount (by weight or by value) of weekly 
garden produce acquired by the weaver's 
dependent household; 
Weight, rather than quality, was the only data that the 
researcher found it possible to obtain when assessing the 
household's regular harvest of garden produce. 
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Yg^ = the amount of Y^ considered to be freely 
available for human consumption by the house-
hold; 
N = number of human adult consumption units (AECU's); 
Q = N plus number of adult pigs dependent on the 
output Yg (see Variable 11; Data A). 
As might be expected, those families living in their 
traditional home village areas usually had the largest 
gardens, and hence the largest subsistence food incomes and 
the same families usually had the most pigs per family. 
Table 4.5 indicates that the Papuan weavers had no 
pigs at all and that the average number of adult pigs per 
weaver family, taken over the full sample, was approximately 
2.0. Those weaver families at Marawaka and Yonki, each 
with an average of 3.2 adult pigs per household, and the 
weavers in Chimbu (average 2.6 adult pigs per household) 
held the largest pig stocks and thus faced the highest 
non-human "committed" demands on their traditional garden 
produce incomes. 
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DATA SET A 
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DATA A 
VAR. 
Obs . 
(1 ) (2) (3 ) (4) (5) (6) 
1 1 . 0 0 3 . 8 5 1 . 0 0 1 . 0 0 2 6 . 0 0 2 . 0 0 
2 1 . 0 0 3 . 8 5 1 . 0 0 1 . 0 0 3 2 . 0 0 1 , 0 0 
3 1 . 0 0 3 . 8 5 1 . 0 0 1 . 0 0 4 0 . 0 0 1 . 0 0 
4 1 . 0 0 3 . 8 5 1 . 0 0 1 . 0 0 2 7 . 0 0 2 . 0 0 
5 1 . 0 0 3 . 8 5 1 . 0 0 1 . 0 0 3 2 . 0 0 2 . 0 0 
6 1 . 0 0 3 . 8 5 1 . 0 0 1 . 0 0 2 4 . 0 0 2 . 0 0 
7 1 . 0 0 3 . 8 5 1 . 0 0 1 . 0 0 2 4 . 0 0 2 . 0 0 
8 1 . 0 0 3 . 8 5 1 . 0 0 1 . 0 0 3 5 . 0 0 2 . 0 0 
9 1 . 0 0 3 . 8 5 1 . 0 0 1 . 0 0 2 4 . 0 0 2 . 0 0 
10 1 . 0 0 3 . 8 5 1 . 0 0 1 . 0 0 4 0 . 0 0 2 . 0 0 
11 1 . 0 0 3 . 8 5 1 . 0 0 1 . 0 0 2 0 . 0 0 2 . 0 0 
12 1 . 0 0 3 . 8 5 1 . 0 0 1 , 0 0 2 5 , 0 0 2 . 0 0 
13 1 . 0 0 3 . 8 5 1 . 0 0 1 , 0 0 2 2 . 0 0 2 , 0 0 
14 1 . 0 0 3 . 8 5 1 , 0 0 1 , 0 0 2 2 . 0 0 2 , 0 0 
15 1 . 0 0 3 . 8 5 1 , 0 0 1 . 0 0 1 7 . 0 0 1 , 0 0 
16 1 , 0 0 1 . 4 3 0 . 0 0 1 . 0 0 3 4 . 0 0 2 . 0 0 
17 1 . 0 0 2 . 0 0 0 . 0 0 1 . 0 0 3 2 . 0 0 2 . 0 0 
18 2 . 0 0 1 . 3 3 0 . 0 0 1 . 0 0 3 5 , 0 0 2 . 0 0 
19 2 . 0 0 0 . 8 0 0 . 0 0 1 . 0 0 4 0 . 0 0 2 . 0 0 
20 2 . 0 0 0 . 5 4 0 , 0 0 1 . 0 0 1 8 . 0 0 2 . 0 0 
21 2 . 0 0 0 . 4 0 0 . 0 0 1 . 0 0 3 2 . 0 0 2 . 0 0 
22 2 . 0 0 0 . 5 4 0 . 0 0 1 . 0 0 4 0 . 0 0 2 . 0 0 
23 2 . 0 0 0 . 4 4 0 . 0 0 1 . 0 0 3 8 . 0 0 2 . 0 0 
24 2 . 0 0 0 . 5 4 0 . 0 0 1 . 0 0 3 0 . 0 0 2 . 0 0 
25 2 . 0 0 1 . 3 3 0 . 0 0 1 . 0 0 2 6 , 0 0 2 . 0 0 
26 3 . 0 0 0 . 1 2 0 . 0 0 1 . 0 0 2 2 , 0 0 2 . 0 0 
27 3 . 0 0 0 . 1 2 0 . 0 0 1 . 0 0 2 2 . 0 0 2 . 0 0 
28 3 . 0 0 0 . 1 2 0 . 0 0 1 . 0 0 2 6 . 0 0 2 . 0 0 
29 3 . 0 0 0 , 1 2 0 . 0 0 2 . 0 0 2 5 . 0 0 2 . 0 0 
30 3 . 0 0 0 . 1 2 0 , 0 0 2 . 0 0 2 6 . 0 0 2 . 0 0 
31 3 . 0 0 0 . 1 2 0 , 0 0 1 . 0 0 3 2 . 0 0 2 , 0 0 
32 3 . 0 0 0 . 1 2 0 , 0 0 1 , 0 0 4 6 . 0 0 2 , 0 0 
33 3 . 0 0 0 . 1 1 0 , 0 0 1 , 0 0 2 4 . 0 0 2 , 0 0 
34 3 . 0 0 0 . 1 1 0 , 0 0 1 , 0 0 2 4 . 0 0 2 , 0 0 
35 3 . 0 0 0 . 1 2 0 . 0 0 1 , 0 0 2 0 . 0 0 2 , 0 0 
36 3 . 0 0 0 . 1 1 0 , 0 0 1 . 0 0 2 4 , 0 0 2 , 0 0 
37 3 . 0 0 0 . 1 1 0 , 0 0 1 . 0 0 2 7 , 0 0 2 . 0 0 
38 3 . 0 0 0 . 1 2 0 , 0 0 2 . 0 0 1 9 , 0 0 2 . 0 0 
39 4 . 0 0 1 . 6 6 0 . 0 0 1 , 0 0 1 9 , 0 0 1 . 0 0 
40 4 . 0 0 0 . 7 8 0 , 0 0 1 . 0 0 2 0 , 0 0 2 . 0 0 
41 4 . 0 0 0 . 7 8 0 . 0 0 1 . 0 0 1 8 . 0 0 1 . 0 0 
42 4 . 0 0 0 . 4 7 0 , 0 0 1 . 0 0 2 7 . 0 0 2 . 0 0 
43 4 . 0 0 0 . 4 7 0 , 0 0 1 . 0 0 3 0 , 0 0 2 . 0 0 
44 5 . 0 0 0 . 2 4 0 . 0 0 1 , 0 0 3 2 . 0 0 2 . 0 0 
45 5 . 0 0 0 . 2 4 0 . 0 0 1 . 0 0 2 8 . 0 0 2 . 0 0 
46 5 . 0 0 0 . 2 4 0 , 0 0 1 . 0 0 1 9 . 0 0 1 . 0 0 
47 5 . 0 0 0 . 2 4 0 . 0 0 1 . 0 0 2 0 , 0 0 1 . 0 0 
48 5 . 0 0 0 . 2 4 0 . 0 0 1 . 0 0 1 5 . 0 0 1 . 0 0 
49 6 . 0 0 5 , 0 0 0 . 0 0 1 . 0 0 1 8 . 0 0 1 . 0 0 
50 6 . 0 0 5 , 0 0 0 . 0 0 1 . 0 0 2 2 . 0 0 2 . 0 0 
51 6 . 0 0 5 , 0 0 0 . 0 0 1 . 0 0 1 9 . 0 0 1 . 0 0 
52 6 . 0 0 5 , 0 0 0 . 0 0 1 . 0 0 1 8 . 0 0 1 . 0 0 
53 6 . 0 0 5 , 0 0 0 . 0 0 1 . 0 0 1 8 . 0 0 1 . 0 0 
54 6 . 0 0 5 , 0 0 0 . 0 0 1 . 0 0 1 6 . 0 0 1 . 0 0 
55 6 . 0 0 5 , 0 0 0 . 0 0 1 . 0 0 1 8 . 0 0 1 . 0 0 
56 6 . 0 0 5 . 0 0 0 . 0 0 
1 . 0 0 1 5 . 0 0 1 . 0 0 
57 6 . 0 0 5 , 0 0 0 . 0 0 1 . 0 0 1 6 . 0 0 1 . 0 0 
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DATA A 
VAR. 
Obs. 
(7) (8) (9) (10) (11) 
1 0 . 00 6 . 00 3 . 70 4 .75 5 .75 
2 1 . 00 0 . 00 7 . 00 1 .78 1 .78 
3 0 . 00 0 . 00 15 .00 1 . 00 1 .00 
4 2 . 00 0 . 00 3 .70 3 .50 4 . 50 
5 0 . 0 0 3 . 20 6 . 30 4 .92 4 .92 
6 0 . 00 2 . 70 2 .00 1 .78 1 .78 
7 0 . 00 0 . 10 1 .20 2 . 00 10 .00 
8 1 . 00 2 . 00 9 .00 2 .52 2 .52 
9 2 . 0 0 5 . 70 4 . 00 2 . 00 2 .00 
10 2 . 00 8 . 00 3 .50 5 .15 5 .15 
11 6 . 00 0 . 00 4 . 50 2 .17 2 .17 
12 0 . 00 2 . 00 5 .00 4 .24 5 .24 
13 1 . 00 2 .00 3 .00 2 . 60 2 .90 
14 6 . 0 0 7 . 00 0 .50 2 . 50 2 .50 
15 0 . 00 0 . 00 3 .10 1 .00 1 .00 
16 5 . 00 16 .20 6 .00 3 .67 9 .67 
17 8 . 0 0 12 .00 1 .30 3 .40 9 .40 
18 2 . 00 0 .00 9 . 50 6 .00 7 .00 
19 1 . 00 9 . 30 7 .00 5 .30 8 . 30 
20 2 . 00 0 . 00 2 .00 4 . 00 8 .00 
21 0 . 0 0 3 .50 8 . 00 5 .98 8 .98 
22 0 . 00 0 .00 9 .00 5 .05 7 .05 
23 0 . 00 2 . 00 5 .00 7 .50 13 .50 
24 3 . 00 2 . 50 3 .00 2 .00 3 .00 
25 0 . 00 0 . 00 9 .50 4 .50 5 .50 
26 2 . 00 2 . 00 3 .40 3 .11 6 .11 
27 0 . 00 2 .00 2 .00 2 .50 5 .50 
28 0 . 00 2 . 00 5 .40 5 .70 10 .70 
29 4 . 00 0 . 00 1 .70 5 .50 6 . 50 
30 0 . 00 0 .00 2 .00 5 .30 8 . 30 
31 1-00 2 .00 6 . 30 3 .00 9 .00 
32 0 . 00 0 . 30 6 .00 5 .80 10 .80 
33 0 . 00 0 . 00 1 .30 3 .40 7 . 40 
34 0 . 00 0 .00 0.5 0 4 .00 6 .00 
35 0 . 00 0 . 00 0 .60 2 .50 4.50 
36 0 . 00 3 .00 1 .40 2 .00 4.00 
37 0 . 00 3 .00 1 .00 4 . 00 7 .00 
38 0 . 0 0 0 . 00 0 .40 4 . 70 6 . 70 
39 7 . 00 0 .00 4 .00 2 .00 7 .00 
40 5 . 00 0 . 00 3 .00 2 .30 7 . 30 
41 2 . 00 0 .00 4 .00 3 .40 5 .40 
42 0 . 00 2 .00 3 .00 3 .87 5 .87 
43 2 . 00 2 .00 2 .00 4 . 90 6 .90 
44 0 . 00 2 .20 3 .00 2 .70 4 .70 
45 0 . 00 2 .00 8 .00 3 .20 5 .20 
46 0 . 00 0 .00 0 .80 1 .60 2 .60 
47 0 . 00 0 .30 3 .00 1 .60 2 .60 
48 0 . 00 0 .00 3 .00 1 .60 2 .60 
49 7 . 00 0 .00 3 .30 2 .04 2 .04 
50 7 . 0 0 1 .00 3 .00 2 .06 2 .06 
51 4 . 00 0 . 50 5 .80 1 . 00 1 .00 
52 7 . 00 0 . 00 5 .20 1 .00 1 .00 
53 7 . 00 0 . 00 1 .00 1 .00 
1 .00 
54 6 . 00 0 .00 1 .00 1 .00 
1 .00 
55 3 . 00 0 .30 1 .50 1 .00 
1 .00 
56 7 . 00 0 . 00 2 .00 1 .00 
1 .00 
57 6 . 00 0 .00 0 .80 1 . 00 
1 .00 
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DATA A 
Identification of Variables 
VAR. (1) = Location of weaver 
1 = Goroka 2 = Chimbu 
3 = Marawaka 4 = Yonki 
5 = Tarabo 5 = Port Moresby 
(2) = Index of Accessibility to goods and services 
(3) = Supervision : 
1 = weaver subject to some supervision 
0 = no supervision. 
(4) = Sex : 1 = Male, 2 = Female. 
(5) = Age of weaver (years) 
(6) = Marital Status : 1 = unmarried, 2 = married. 
(7) = Years of formal schooling (administration and mission 
schools) completed by weaver. 
(8) = Years spent in other (non-weaving)forms of monetary 
employment 
(9) = Total number of years spent employed as a weaver 
(10) = Number of Regular Human Adult Equivalent Consumption 
Units (AECU's) in the weaver-household(including the 
weaver) 
(11) = As in (10) above plus the number of Adult Pig 
Consumption Units which help consume the household's 
harvest of garden produce. 
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CHAPTER FIVE 
MONETARY INCOMES 
1. General 
In the usual study of commodity demand, the income 
of the consumer, the price of the good in question and the 
price of relevant substitutes and complements constitute 
the important explanatory variables in a commodity demand 
function. However, when "leisure" is treated as a 
commodity and it is assumed that the individual has a 
freedom of choice in his everyday work - leisure allocation, 
pa^ t^ of the total income that he earns depends on the amount 
of leisure that he foregoes. The cash obtained from the 
cash earning activity is a function of the leisure time 
foregone to acquire it multiplied by the appropriate cash 
earning rate per unit of work time. 
It is convenient, in such circumstances, to define an 
amount I, called "potential income". In as much as the 
consumer is also in receipt of some income other than that 
which is derived from the particular cash earning work 
(e.g. from property income, cash transfers, etc.), I will 
depend on three factors: 
(i) The total number of hours over which the work-leisure 
choice can be effectively made, H. In Chapter 4 it 
has been argued that the effective choice period for 
the particular sample being studied herein is only 
40 hours per week. 
(ii) The price of leisure per unit of time, i.e., the 
average hourly earning rate one can obtain in the 
work activity for which leisure was foregone, w, and 
(iii) The other (non-weaving) receipts of the consumer, net 
of transfers made for taxes, fees, gifts to others, 
traditional payments, etc. This component will be 
called E, (E ^ 0). 
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Thus, 
I = wll + E 
But, wll, or potential work income, consists, itself, of two 
components: 
(i) wW, or actual cash earnings from the work activity per 
unit of time (week); where W is the number of hours 
that the worker chooses to spend in income earning work 
activity, and 
(ii) wL, the cash earnings foregone by consuming leisure 
directly (i.e. by not working). 
Of course, 
II = W + L 
The third component E, is also important in the analysis 
E can be expressed in either of two ways: 
(i) E = Y + Y - C where Y is the other cash incomes of 
the worker and his dependent household. Some of it is 
earned income (i.e. from the sale of coffee, other 
dependent's wages, etc.) and some of it comes from 
cash transfers in the form of gifts and receipts from 
traditional payments (bride payments, etc.). 
Y^ is the non-monetary (subsistence) incomes of the 
household, and C is the weaver-household's cash 
transfers to other people and institutions. These 
include head taxes, licence fees, committed school 
fees, traditional payments and other transfers made, 
e.g. "gifts" to clansmen, remittances to kin, etc. 
The same quantity can be expressed thus: 
(ii) E = Y' + Y + T where Y' is the other (non-weaving) c s c 
cash incomes of the weaver household net of head taxes, 
predetermined and non-current expenditures, but not 
including trad itional sector transfers. 
Y^ is non-monetary income and T represents net 
traditional cash transfer receipts, i.e. cash transfers 
received from bride payments, death compensations, 
remittances from kin, gifts from clansnien and friends, 
etc. minus cash transfers made by the weaver-household 
on these same customary items. 
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The current and two following chapters are concerned 
with all aspects of the quantity I (potential income). 
The current chapter will deal specifically with the 
monetary income components of I. Chapter 6 will examine 
non-n\onetary income components and Chapter 7 will deal with 
aspects of cash outlays and particularly those cash transfers 
mentioned above. 
2. Weaving Incomes 
The average weekly income earnings from weaving 
differed quite considerably amongst the 57 weavers surveyed 
in this study. When cash payments are made on a piece rate 
basis one of the major factors affecting this variability is 
the number of hours of effort whicli the weaver chooses to 
apply to thie weaving process; this is the main dependent 
variable of the current study. 
These earnings also depend on several other factors, 
all of which affect w, the average hourly earning rate of 
the particular weaver. Data on the hours worked by the 
weavers will be examined a little more closely in Chapter 8 
and, of course, comprise the main subject of the analysis 
carried out in Chapters 9 and 10. Only factors relating to 
the variability in w will be presented below. 
(a) Average Weekly Earnings from Weaving 
Not all weavers actually received their payment for 
the weaving that they completed during any given survey week 
within that week itself. Often payment for one week's 
production might not be received until several weeks later. 
The measurements of average weekly earnings from weaving 
used herein, however, are based on the payment due for each 
survey week's production and thus corresponds to the amount 
W X w, viz., the calculated average hourly earning rate times 
the number of hours worked per week. Data on the average 
weekly earnings from weaving for each of the 57 weavers is 
presented as Var. 1; Data D. Summary statistics by area 
subgroup are given in Table 5.1. 
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Table 5.1 
Summary ~ Average Weekly Earnings from Weaving 
- by Area Subgroup and Total Sample 
Area Subgroup 
Average 
Earnings/Week $ 
Range of Average Weekly 
Earnings Within Subgroup $ 
1. GKA^ (17)^ ^ 13.33 8.30-25.01 
2. CHI (8) 2.64 1.36- 4.23 
3. MKA (13) 3. 86 1.46- 6.76 
4. YNK (5) 8.46 4.27-15.46 
5. TAR (5) 3.18 2.52- 4.06 
H/LANDS TOTAL 
(48) 7.43 1.36-25.01 
6. POM (9) 4.64 0.82-11.00 
TOTAL SAMPLE 
(57) 6.98 0.82-25.01 
a - GKA = Goroka; CHI = Chimbu; MKA = Marawaka; 
YNK = Yonki; TAR = Tarabo; POM = Port Moresby 
b = number of weavers in each Subgroup. 
The mean of all average weekly earnings from weaving, 
when taken over the whole sample, was $6.9 8 per weaver per 
week. The range in average weekly earnings was quite 
dramatic, extending from $0.82 per week to $25.00 per week. 
The highest earner was an experienced independent operator 
who worked in his own haus blanket in a village about 25 
kilometers from Goroka. Not only was he a ski l/ful weaver 
but he had also established informal contacts in Goroka 
which enabled him to sell his output at a price above raw 
material costs and the usual labour rates paid elsewhere. 
He thus retained the surplus which in most other cells 
accrued to the cell management. 
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Average weekly earnings of this magnitude were not 
common and only six of the 57 weavers (10.5 per cent) were 
found to earn more than $15.00 per week. At the other end 
of the scale, seven weavers (12.3 per cent) had average 
weekly earnings of less than $2.00 per week. 
Some of the highest weekly earnings were found amongst 
the Gorokan sample of weavers. The mean for this group was 
$13.33 per week, almost double that of the mean for the 
complete sample. The lowest average weekly earnings for a 
group of weavers was at Chimbu where the mean weekly earnings 
of the eight weavers concerned was only $2.64 per weaver per 
week. Half of this group earned less than $2.00 per week. 
The mean average weekly earnings of the 13 weavers 
at Marawaka was $3.86 per weaver per week. Only two weavers 
had earnings in excess of $6.00 per week but only one 
earned less than $2.00 per week. At Tarabo the average 
weekly earnings of the five weavers was also low at $3.18 
per weaver per week. 
There were two independent operators in the Yonki 
sample. These were estimated to earn an average of $15.46 
and $12.36 per week respectively. They were responsible 
for lifting the mean average weekly earnings of this sub-
group to a fairly high $8.46 per week. 
The range in average weekly earnings amongst the nine 
weavers from Port Moresby was quite substantial. Whilst 
the mean for this group was $4.64 per weaver per week, the 
lowest earner in the entire sample operated in this area; 
he earned only $0.82 per week. The highest earner from 
Port Moresby earned approximately $11.00 per week. 
(b) The Calculated Average Hourly Earning Rate from Weaving, 
w 
The average hourly earning rate depended on a great 
number of factors and in making calculations of this rate 
it was necessary to consider nearly every individual, and 
certainly each of the various cell groups, separately. 
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In Appendix B the method by which the earning rate 
for each weaver was calculated is outlined. Fortunately, 
this method simplified matters considerably and appears to 
have allowed for most, if not all, of the factors which 
cause the rates to differ amongst individuals to be 
considered, without capturing the effects of each factor 
separately. In rather broad terms, the variation in hourly 
earning rates can be attributed to three sets of factors. 
(i) The Skill and Dexterity of the Weaver 
Weaving is a craft which calls for certain manual 
skills and variations in natural ability alone appeared 
to be one of the important variables determining earning 
rates. It would seem reasonable to expect that these skills 
would improve with the experience of the weaver. 
Whilst it was difficult to make reliable comparisons 
of skill and dexterity directly, because of the variety of 
styles and sizes of products being produced by different 
weavers at any one time, variations in the times taken to 
perform particular tasks were quite noticeable and it was 
this factor which largely contributed to the variation in 
earning rates amongst weavers from a given cell. 
A related factor which results in variations in rates 
across the various cells is the availability of ancill^ary 
weaving capital. Mechanical bobbin winders, revolving 
warping machines and "boat" shuttles were technically more 
efficient than their cruder counterparts. Furthermore, it 
was noticeable that weavers within a particular cell 
developed similar techniques whilst often the techniques 
used by the different cells varied quite considerably. 
As there was little or no contact between weavers of 
different cells, some cells used and continued to use less 
efficient techniques than others. 
(ii) Article Pay Rates 
Again, because of lack of uniformity of sizes and 
styles being produced in different cells and also because 
of the lack of uniformity in the method by which the 
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article pay rates were calculated, comparison between cells 
is quite difficult. However, because the actual amount 
that was, or would be, paid for each article produced in 
each cell could be ascertained, it was possible to capture 
this variability in article pay rates in the calculations 
of w. 
Some cells paid on a per unit of weight basis, others 
according to finished size and other cells used some broad 
rules of thumb that seemed to incorporate both. Some 
indication of the variations in the rates of payment for 
articles can be gained from Table 5.2. The net returns 
to labour are those that were observed to be actually paid 
to weavers for producing articles of approximately the 
size indicated. 
Table 5.2 
A Sample of Rates of Payment for Specified Articles 
at Various Weaving Cells 
A. FLEECE FLOOR RUGS 
Weaving Cell 
Approx. Size 
of "Large" Approx 
Rug Weight 
(lbs.) 
Net Approx. 
Payment Rate 
to Per 
Labour Sq. Ft. 
($) (cents) 
Highland Weavers 
Ltd., Makia 96" X 56" 11.0 5.40 14.5 
Chimbu 96" X 60" 10.5 5.60 14.0 
Marawaka 
i. Mission 78" X 53" 10.0 5.00 17.4 
ii. Administration 86" X 53" 11.0 4.50 14.2 
Yonki Mission 88" X 56" 10.0 9. 00 26.3 
Independents 
(selling privately) 84" X 50" 8-9 12.00 41.2 
(approx. only) 
../(cont.) 
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Table 5.2 (cont.) 
B. WOVEN CLOTHS (including ponchos) 
Weaving Cell 
Approx. Woven 
Size of Cloth 
(inches) 
Net Payment 
to Labour 
($) 
Approx. 
Rate Per 
Sq. Ft. 
(cents) 
Tarabo 50 X 25 poncho^ 1. 80 20.7 
62 X 31 poncho 2.00 15.0 
78 X 50 2.50 9.3 
2 Port Moresby 55 X 44 1.80 10.7 
85 X 70 4.10 10.0 
60 X 50 2.10 10.0 
Highland Weavers 54 X 27 poncho 1.60 15.7 
100 X 58 2.60 6.5 
A poncho requires some additional fabrication. 
) •Rate paid by Department of Business Development, Hohola. 
(iii) The Assistance Provided by the Cell Management 
In the Highland Weavers Ltd. weaving workshop at 
Makia near Goroka, two or three men were employed to 
assist the weavers in performing some of the weaving tasks, 
mainly the scouring and combing of fleece used in the 
production of floor rugs. Payment to these assistants was 
made by the company and not deducted from the earnings of 
the weavers. As scouring and combing are time consuming 
tasks and account for approximately 30-40 per cent of the 
total time input required to produce a floor rug, any 
weaver who had some of these tasks performed for him could 
produce a given article in faster time than an unassisted 
weaver and, ceteris paribus, would have a higher average 
hourly earning rate. 
It was observed, however, that these combers, employed 
and paid by the cell management in addition to the piece 
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rate payments made to the weavers, could not supply all of 
each weaver's requirements of combed fleece. However, by 
knowing how much wool each comber could comb in a day and 
the way that the combed fleece was allocated amongst the 
various weavers, some allowances could be made for this 
factor in the calculation of the weaving time inputs and 
the average hourly earning rates for any weaver who 
received this form of assistance. 
A complete data set on the average hourly earning rates 
of all weavers in the sample is given as Var. 2; Data B. 
Summary statistics by area subgroup are presented in 
Table 5.3. 
Table 5.3 
Summary - Average Hourly Earning Rates (w) 
- by Area Subgroup and Total Sample 
Area Subgroup 
Average Hourly 
Earning Rate 
($ per hour) 
Range Within 
Subgroup 
1. GKA (17)^ 0.67 0.41-1.32 
2. CHI (8) 0.20 0.13-0.30 
3. MKA (13) 0.32 0.14-0.62 
4. YNK (5) 0.62 0.56-0.67 
5. TAR (5) 0 . 34 0.23-0.49 
H/LANDS TOTAL (48) 0.46 0.13-1.32 
6. POM (9) 0.36 0.12-0.54 
TOTAL SAMPLE (57) 0.44 0.12-1.32 
a = number of weavers in each subgroup. 
2() 
'J'he mean averaye earnincj rate for the whole group was 
44c per hour, ranying froin only 12c per hour for a youny, 
inexperienced weaver in Moresby to approximately $1.32 per 
hour lor tlit; ex[jerjenced intlependent weaver near Goroka. 
The standard deviation for the total sample was 23c. 
The lowest earning rates for any particular group 
occurred, however, with the weavers of the Chimbu weaving 
cell. Four of the eight weavers in this group earned less 
than 20c per hour and the highest rate in the group was only 
30c per hour, well below the total sample mean. Quite 
surprisingly, some of the Chimbu weavers were amongst the 
most extjerienced in Papua New Guinea and their low average 
earning rates were not the result of lower than average 
piece rate payments. Kather, such low earning rates 
resulted from the painstaking care with which the weavers 
approached their craft. The Chimbu weavers produce some of 
the finest and technically the best quality floor rugs in the 
country. Unfortunately, their precision, quality and style 
is not appreciated on the market and popular demand is now 
in favour of chunky and heavier styles that can be produced 
much more quickly and with less expertise. The weavers 
concerned are unaware of their uneconomical techniques 
and so they have persisted with them. 
This lack of appreciation on the part of a weaver 
concerning how he might effect changes in his earning rate, 
w, was not confined only to the weavers of Chimbu. In fact, 
it appeared quite common to most of the weavers sampled. 
This factor, although not amenable to quantification, has, 
of course, quite an important bearing on the labour supply 
responsiveness being studied herein. Should the formal 
analysis later indicate that, in general, the weavers were 
fairly unresponsive to changes in earning rates, their lack 
of understanding of these basic business principles would 
appear to be one factor contributing to such a response 
pattern. 
Some of the highest hourly earning rates were earned 
by the weavers at the Makia factory. The mean for this group 
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was 62c per weaver per hour. The above average rates 
occurring for weavers at this cell could partly be attributed 
to the assistance which the weavers received from other 
employed personnel (i.e. combers), the availability of more 
efficient ancilliary weaving equipment and the fact that 
most were quite experienced weavers who had been attracted 
away from the outer village cells. 
The five weavers at Yonki also had quite high average 
hourly earning rates. The three who worked at the Swiss 
mission at Yauna were paid a pi-«ce rate that was approximately 
double that paid in any other cell. The missionary manager 
of this cell found that he was able to pay these higher 
rates and still make a satisfactory profit (return over and 
above raw material and labour costs) for the mission. The 
two independents operating from Bioka village, like the 
other independent weavers near Goroka, were able to retain 
the surplus which would otherwise have accrued to the cell 
management. These four independent operators in the New 
Guinean Highlands thus had fairly high average hourly earning 
rates. The mean for this small group was approximately 
85c per hour. 
The mean average hourly earning rates at Marawaka (32c 
per weaver per hour) and for the five weavers at Tarabo 
(33c per weaver per hour) were both below the overall sample 
mean. Many of the weavers of these cells had not received 
any formal weaving training but had learnt the craft 
indirectly from other trainees. Furthermore, these cells 
tended to use pieces of weaving equipment which were rather 
more antiquated and less efficient than found elsewhere. 
Both factors partly contributed to the lower than average 
hourly earning rates observed for these weavers. 
(c) "Potential" Weaving Income 
It has been argued in Chapter 4 that the effective work-
leisure choice period for the weaver sample studied herein 
was limited to 40 hours per week. There appeared strong 
physical, institutional and cultural constraints on weaving 
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work time outside of this time period. If one accepts this, 
then it is possible to define an amount which is "potential" 
weaving income. It is the amount which could be earned if 
all of the potential 40 hours were devoted to cash earning 
weaving activity and none were given up to "leisure". 
Thus 
I,, = w X 40 w 
where 
I^ is "potential" weaving income. 
Because of the direct relationship between I and w there w 
is no need to recount again the variations that occurred in 
this variable amongst the sample. "Potential" incomes for 
all weavers are given as Var. 3; Data B. 
(d) The "Exploitation" of Potential Income 
Moulik (1973) is concerned with the response of Papua 
New Guineans to cash cropping. He attempts to analyse 
the reasons for an apparent "underexploitation" of either 
coconut or coffee production in three administrative 
districts of Papua New Guinea. Moulik's concept of "under-
exploitation" could also be applied to this study. However, 
as it is only an indirect way of describing and analysing 
the labour effort actually supplied, it will not generally 
be used throughout the present study. Furthermore, when 
the income-leisure choice is freely and rationally made, the 
word "underexploitation" has unnecessary connotations. 
The extent of the "underexploitation" of potential 
weaving income can be illustrated in the current case by 
looking at the ratio of the mean sample weaving income to 
mean sample potential income. Whilst the mean sample 
weaving income is $6.9 8 per weaver per week, the mean sample 
potential income is $17.69 per weaver per week. One could 
conclude from this that the "average" weaver from the sample 
exploited slightly less than 40 per cent of the cash earning 
potential of this activity. He "spends" in unearned income 
approximately 60 per cent of his total potential earnings on 
the non-work activities which in this study have been 
collectively defined as "leisure". 
The rate of "exploitation" of potential cash earnings 
varied consicierably amonyst the sample and ranged from a 
high of approximately 66 per cent to only approximately 
17 per cent. Because 
Y^ = wW (Y^ being actual weaving income) 
and 
= wH W 
Y = wW 
w!i 
With 11 being constant, it is seen that an adequate analysis 
of "underexploitation" is given by the more conventional 
analysis of W (later presented as S ) as undertaken in 
J L J 
this study. 
3. The Other (Non-Weaving) Cash Incomes of the Weaver 
and his Dependent Household 
In addition to the weavers' cash earnings from their 
weaving, all except one of the 57 weavers and/or their 
dependent households received some other cash incomes during 
the period covered by the survey. However, no weaver 
received a regular cash income from another source which 
required his regular attention during this same period. 
In most cases these other cash earnings resulted from either 
the combined household effort or from the efforts of other 
household members who did not have the opportunity to earn 
regular cash incomes from wage labour or other activities 
such as weaving. 
The effect of the household's non-weaving cash income 
on the weaver's work effort is dealt with later in the more 
formal analybiu. JL is not :;uggestcKJ that tlie data on gross 
non-weaving cash income per household presented in the 
current chapter adequately reflects the relative importance 
of such income between the different weaver households. 
Obviously, the size (number of Adult Equivalent Consumption 
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Units) of each household, the availability of non-monetary 
income, the household's access to consumer good markets, the 
level of the household's precommitted payments for taxes and 
other such purposes, etc., would affect the significance of 
this amount. An attempt has been made to incorporate factors 
such as these into the analytical model of Chapters 9 and 10. 
The current chapter merely presents and discusses the 
amounts and sources of the non-weaving cash incomes available 
to the various weaver households. 
In the analysis, the assumption can be made that the 
non-weaving incomes of the weaver household are exogenous 
within the decision time period defined, i.e. the amount 
is determined quite independently of the weaving input made 
by the weaver member of the household. 
In only a few cases did there appear evidence of a 
trade-off being made between weaving and some other income 
earning activity within the defined decision period. In 
each case the choice involved work associated with the growing 
of coffee. The extent of this and the way in which it was 
handled in the analysis is outlined in Chapter 8. 
(i) Sources of Other (Non-Weaving) Cash Incomes 
(a) Earned Incomes 
The term "earned income" is used to distinguish the 
cash obtained by the weaver or other household members from 
non-weaving sources other than from gifts and traditional-
type payments. The relative importance of the various sources 
of this non-weaving earned cash income depended to some extent 
on the area in which the weaver lived. The data summary 
presented as Table 5.4 indicates the relative importance of 
some of the main sources of these particular cash earnings 
according to area subgroup. The average weekly earned cash 
income from all such sources for each of the 57 weaver 
households is presented as Variable 4; Data B. 
Table 5.4 
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Summary - Sources of Other (Non-Weaving) 
Earned Cash Income 
Subgroup 
Av. Weekly 
Earned Cash Y. 
^^•Earn.) 
Household $ 
Y. 
Earn 
from 
Coffee 
Sales $ 
Sales 
from 
Garden 
Produce $ 
Gambling 
Wins $ 
Other 
Sources $ 
1. GKA 2.27 0. 49^ n 0.45 0.46 (17) (21.8) (19.8) (20.3) (38.1) 
2. CHI 3.09 2. 11 0.40 0.22 
(8) (68.3) (13.0) (7.3) (11.4) 
3. MKA 0.83 0.00 0.04 0.00 
(13) (0.00) (4.5) (0.0) (95.5)"^ 
4. YNK 2.R2 1 .OR 0.49 0.00 
(5) (34.R) (17.6) (0.0) (47.6) 
5. TAR o.r>2 0.47 0.00 0.12 
(5) (76.4) (0.0) (20.2) (3.4) 
H/LANDS 1.90 0.68 0.29 0.22 
(35.6) (15.1) (11.4) (37.9) 
6. POM 0.37 0.00 0.00 0.00 fi 
(0.0) (0.0) (0.0) (100.0) 
Notes to Table 5.4 
Number of weaver households in each subgroup. 
'^ All bracketed figures rofor to the porcontage of hho hour.oholrTs avorngo 
weekly earned cash income obtained from cncii of the listod sources. 
^45 pnr cent of all the Non-weaving F.arnod incomos of weavor households in 
Marawaka came from the porformnnce of sing sings (dance) for tourists and 
the sale of traditifinal artifacts. 
"^31.6 per cent came from the sale of soft drink bottles. 
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The predominance of coffee as a cash crop in the New 
Guinea Highlands is such that no less than 77 per cent of 
all the weaver households in those Highland areas where 
coffee was grown^ received some additional cash income 
from this source. Income from coffee sales accrues mainly 
during the months of May until about August and hence the 
survey period coincided with much of the coffee season in 
the Highlands. 
A coffee garden, however small, was certainly regarded 
as a presti^ous asset and despite any other occupation or 
alternative cash sources they might have, many, if not most. 
Highland households with rights to traditional land had, at 
some stage, grown a plot of coffee. 
Coffee income is received when bags of parchment or 
cherry coffee are sold to the coffee buyers. For purposes 
of taking account of the income received from this source 
by the sampled weaver-households all receipts recorded up 
to the end of the second survey round were averaged over the 
maximum number of weeks for which income-expenditure data was 
2 recorded for each household. 
Several weavers who lived away from their home villages 
claimed to have a coffee garden back in their village. 
However, they also claimed that the care of these gardens 
and the harvesting of the crop were now the responsibilities 
of other kin and that they, personally, no longer received 
income from these gardens. 
Despite coffee income being a most important supplement-
ary source of income for many weavers, only in Chimbu did 
some weaver-households earn more from coffee sales than from 
weaving during the survey period. The highest amount received 
by a (Chimbu) weaver household was estimated at approximately 
^This excludes Marawaka. 
2 
This was usually the f o u r w e e k s prior to visit one, the two 
weeks of the first work survey period, the time between 
the first and second visits and the two weeks of the 
second work survey period. 
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$3.60 per week over this period. Two other Chimbu weaver-
households had coffee earnings of $2.00 per week or greater. 
Earnings from coffee alone constituted a very high 68 per 
cent of all the other (non-weaving) cash earned by the 
Chimbu sample group. 
At Yonki, cash earnings from coffee sales accounted 
for approximately 35 per cent of the other earned income 
of the five weavers concerned and accounted for a very high 
76 per cent of the other (non-weaving) cash earnings of the 
five weavers at Tarabo, although the actual amounts involved 
in the latter case were rather small (mostly less than 50c 
per weaver per week). 
Even in the Goroka sample, 10 of the 17 weavers 
received some cash income from coffee sales, and coffee 
income accounted for approximately 22 per cent of all the 
other cash incomes of this group. 
Overall, for weaver-households in areas where coffee 
was grown, it was estimated that the average weaver-
household received approximately 40 per cent of its non-
weavings cash income from the sale of coffee. The weavers 
in Port Moresby and Marawaka sadly missed this supplementary 
cash source. 
Quite a few weaver-households in the Highlands earned 
some other supplementary cash income from the sale of garden 
produce. However, the sale of such produce accounted for 
15 per cent of the other earned incomes of these households 
and receipts from the sale of sweet potato constituted about 
half of this amount. This cash source was relatively more 
important for the Goroka group and accounted for approximately 
20 per cent of their other cash earnings. 
The main source of cash for the Marawakan weavers other 
than from their craft came from the performance of traditional 
dance (sing-sing) for the occasional planeload of tourists 
which visited the area and from the sale of traditional 
artifacts and decorations (bilas) to these groups and at the 
Goroka Show. Although receipts from such sources constituted 
approximately 45 per cent of all the non-weaving earnings of 
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the Marawaka group, the amounts involved were usually quite 
small and averaged less than 35c per weaver-household per 
week during the period. 
The Port Moresby weavers earned very little other cash 
apart from that from their weaving work. Four of the nine 
weavers had no other cash earning sources at all. Three 
others earned approximately 30c per weaver per week from 
the sale of soft drink bottles, one earned a small amount 
from the sale of fish and another received $1.00 per week 
for washing his wantok's clothes. 
Only four weaver-households out of the entire sample 
received cash from the paid wage work of other dependent 
household members. In two cases the cash income was earned 
by indigenous church pastors who received a single payment 
of $30.00 per year. The other two had occasional jobs or 
produced handicraft items for sale and contributed approx-
imately $1.50 and $2.20 per week to their respective 
households. 
Gambling wins were often reported as a cash source in 
some areas and, as would be expected, such amounts were 
most difficult to determine with accuracy. Considerable time 
was spent in trying to ascertain whether the reported 
"winnings" were net of losses. The New Guinean card game of 
"lucky" bewilders the observer but casual observations left 
the impression that there were regular "winners" and regular 
"losers". The sample of weavers appeared to include persons 
of both categories. Several of the sample, and especially 
some of the Gorokan weavers appeared to possess greater 
experience, intelligence, and business acumen than the 
average villager and reported regular winnings. 
Two weavers (one from Coroka and the otlicr from Chimbu) 
owned small village trade stores. These stores opened 
infrequently, were mainly stocked from the earnings of 
weaving and operated by the weaver or his kin in the 
evenings and at the weekends. The stores sold such items 
as tin fish, rice, stick tobacco and confectionary. Freely 
given credit and lack of understanding in the pricing of 
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goods about the concept of "profit", made net earnings from 
this source almost accidental. It was calculated that the 
Gorokan weaver had net earnings (net only of stock purchase 
costs) from this source of approximately $1.60 per week. 
His Chimbu counterpart would have been fortunate to have 
cleared 30c per week. 
Other irregular cash earnings recorded in the survey 
accrued from such sources as the sale of pigs, the sewing 
of clothes, the panning of gold in local creeks and from the 
infrequent (casual) performance of other (non-weaving) 
labour for wages. 
(b) Cash Receipts from Traditional Customary Transfers 
For some households, a substantial source of other cash 
income came from the receipt of what one might call 
traditional customary cash transfers. Since the introduction 
of the monetary economy in New Guinea, cash has become a 
regular and permanent component in the traditional exchange 
system. 
The writer makes no pretention to have comprehended 
every traditional exchange custom that the weaver-households 
from the many and diverse cultural areas were involved in. 
There were, however, two types of payments that were 
common to all areas, i.e. bride payments and death 
compensations. 
Bride payments are made by the groom and his clansmen 
to the bride's clan in several "instalments" prior to the 
actual marriage. The payments are received either by the 
bride's father or brothers or, sometimes, by another male 
relative who has been responsible for the girl's welfare 
since early childhood. The groom and all his associated 
clansmen (and, nowadays his other friends and workmates) 
contribute to the payment. In addition to a collection of 
items such as feathers, armbands, shells and associated 
bilas, stone and/or steel axes, plus a predetermined number 
of pigs, the payment now (usually) involves a substantial 
cash component. 
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The household that formally receives the cash payment 
quite often does not consider the full amount to be its own 
and available for its own outlay on goods and services, etc. 
Sometimes the cash received is immediately distributed 
amongst clansmen and, perhaps, used to honour debts created 
in past exchanges. Very careful questioning was required 
to try and ascertain the actual component of the total receipt 
that was free for the household to dispose of at its own 
discretion. Only this latter part was taken into account. 
The second type of traditional payment cormnon to the 
study areas was that of death compensation. Although the 
methods of payment and the rationale behind such payments 
were more difficult to follow, they appeared to be made to 
the clans, and sometimes specifically to the close relatives 
of the person who had died. The payment would be made by 
another clan, subclan or tribe on whom the former group 
could make some accusation regarding responsibility for the 
death. Cause of death might have been attributed to 
deliberate or accidental killing, to the superstitious 
working of "spirits" or just to association. The writer 
witnessed one claim for a death compensation by a woman's 
clangroup against another clan with which she had been 
residing at the time of her death. The former tried to 
justify a claim of negligence on the part of the latter. 
Other types of traditional payments appeared to be made 
at the birth of a child. The receiver of the payment in 
the one case recorded was not the parents but the child's 
father's brother who appears to assume some responsibilities 
for the child's future upbringing and for providing it with 
material items. 
Again, as with bride payments, it was necessary to dis-
cern the amount of cash actually received by the household 
concerned and the amount that was free for its own allocation 
on goods, services, or other outlays. Again, only the latter 
part was taken into account and recorded. 
Although only six of the 57 weaver-households had 
received cash income from traditional customary payments 
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during the year prior to the first survey contact with them 
and up to the completion of the final survey round (see 
Var. 7; Data B) another 12 households claimed that they 
expected cash from such payments within the forthcoming 
12 months (see Var. 8; Data B). No less than 35 out of the 
57 households (or 61 per cent) had contributed to such 
payments over the previous twelve months, during the survey 
period or else expected to have to make such contributions 
in the year ahead. The average amount of the transfer receipts 
of the six weaver-households mentioned was just over $20 per 
weaver-household. 
Marawaka was an exception in regard to traditional 
payments. At the time of the study, cash was not yet 
included in bride payments in that part of the Marawaka 
Subdistrict in which the weavers lived. However, there 
were reports of one council in the Subdistrict (in an area 
nearer to the bordering Kainantu Subdistrict) setting an 
upper limit to the cash component in bride payments because 
the practice had apparently spread to their area. Two of 
the non-Anga weavers in the Marawakan sample were involved 
in traditional payments and record was made for one 
Marawakan (Anga) weaver-household for what was probably 
one of the first death compensationary cash payments made 
in this part of the Subdistrict. A woman had hanged her-
self in shame of her husband's adultery and her own clan 
claimed compensation for the death on the clan of her 
husband. As the particular weaver was the only clansmen 
with any significant cash holdings he claimed to have paid 
his entire savings of $61.00 to settle his clan's debt. 
The story was substantiated by other clansmen. 
(a) Gifts of Cash and Cash Goods 
Jn additUjn to Uie caHli lraiisft;rti and exchangeb 
resulting 1 roin trad i L i (>ru4 J cubLomary acLivity of the type 
outlined above, a large number of small transfers which 
were being made almost daily between kin, clansmen and 
just close friends were observed and recorded. These 
transfers will be called "gifts" although, strictly, this 
] 3B 
is a iniaube of the word. It is rare indeed, in New 
Guinean society, to find that a cjilt is actually given 
witliout reciprocation being expected eventually. The 
transaction is, perhaps, analogous to a very informal .and 
unrequested loan with an indeterminate repayment period. 
The obligation to accept a gift offerred seemed, in some 
cases, virtually to be just as strong as the obligation to 
make one. Repayment is guarded by a customary sanction which 
calls for eventual reciprocation, although the form in which 
this will be made, just as the date of repayment, is not 
stipulated explicitly. 
"Gifts" of cash or cash goods are made, therefore, 
either to repay a past gift received or with the intention 
of creating a new obligation on the part of the recipient 
to repay the donor in the future. 
It was quite beyond the scope of this study to try and 
trace the rationale behind, and history of, each transaction 
or chain of transactions of this kind. One could, perhaps, 
assume that every gift received would eventually be 
reciprocated by a closely equivalent gift given but in the 
short run an individual might be a net donor or a net 
recipient of "gifts", depending on his current circumstance 
and needs and his income position relative to others. In 
this chapter only the gift income (transfers) received is 
dealt with and outlays made in this regard, are discussed 
in Chapter 7. 
Apart from these "gift" arrangements, some transactions 
which were quite definitely short term loans between 
ac(iua intancea were detected. Whiilst these transactions 
never involved an interest payment, a clear understanding 
regarding the repayment time was undertaken prior to the 
transaction and stronger and less personal understandings 
were involved to ensure that the debt was honoured. For 
convenience, this type of transaction will be referred to 
as a "loan" so as to distinguish it from the more informal 
"gift" transactions. In the analysis, however, it is not 
necessary to distinguish between the two types. 
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The average weekly income received by weaver households 
in the form of gifts plus traditional payments, i.e. from 
sources (b) plus (c) above, is given as Var. 5; Data B. 
The total non-weaving cash income per household per week, 
i.e. from sources (a), (b) and (c) is given as Var. 6; Data B. 
Summary statistics on these amounts by area subgroup and by 
total sample are presented in Table 5.5 below. The relative 
importance of all non-earned cash transfers received (i.e. 
from gifts and other traditional sector transfers) is also 
indicated in this table. 
The relative importance of gift income varied consider-
ably from household to household. Although 12 weavers 
reported that neither they nor their dependents received 
any income from this source over the survey period gift 
income was found to constitute greater than half the non-
weaving cash incomes of another 18 weaver families. When 
averaged over the whole sample, income received from gifts 
was approximately 38 per cent of all non-weaving cash 
receipts and the actual mean amount was just over $1.00 
per household per week. 
Gift income was relatively less important amongst the 
Makia weavers and perhaps this was due to their being resident 
away from their clan areas. These weavers also received 
fairly high and regular cash incomes from weaving and were 
likely to have been in current circumstances which made 
them net donors rather than net recipients in such 
transactions. 
This situation was similar to that which occurred 
amongst the local Anga weavers at Marawaka. Although their 
cash incomes from weaving were not high when compared with 
the Makia weavers, they were considerably greater than those 
of other local village people. As one might expect, there 
was little or no cash flow from non-weaver households to 
weaver households (though some between weaver-households) 
but quite an amount in the opposite direction. However, 
the weaver wives of two indigenous pastors at Marawaka 
received substantial amounts of gift income and this came. 
Table 5.5 
Siimmary - Average Weekly Non-Weaving Cash 
Incomes (Gross) 
- by Area Subgroup and Total Sample 
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Subgroup 
(i) 
Earned 
Y $ 
(ii) 
Gifts and 
Trad. Rec $ 
(iii) 
All Non-
Weaving 
Cash Y. 
per h/h. $ 
(iv) 
(ii)/(iii) % 
(v) 
(iii)/N $ 
1. GKA 2.27 
(0.30-5.66)"^ 
0.71 
(0.00-4.87)^ 
2.98 
(0.47-7.14)^ 
23.8 1.03 
2. CHI 
(8;40.3) 
3.09 
(1.20-4.65) 
1.55 
(0.04-4.55) 
4 .64 
(1.84-8.73) 
33.4 0.92 
3. MKA 
(13;51.5) 
0.83 
(0.00-2.43) 
0.45 
(0.00-1.76) 
1.28 
(0.00-4.10) 
35.1 0.32 
4. YNK 
(5;16.5) 
2.82 
(0.07-7.23) 
0.41 
(0.00-1.43) 
3.23 
(0.14-7.73) 
12.7 0.98 
5. TAR 
(5;10.7) 
0.62 
(0.33-1.12) 
0.91 
(0.13-2.02) 
1.53 
(0.76-3.14) 
59.5 0.71 
H/LANDS 
(48;168) 
1.90 
(0.00-7.23) 
0.76 
(0.00-4.87) 
2.66 
(0.14-8.73) 
28.6 0.76 
6. POM 
(9;11.1) 
0.37 
(0.00-1.25) 
2.42 
(0.44-7.79) 
2.79 
(0.63-7.79) 
86.7 2.26 
TOTAL SAMPLE 
(57;179.1) 
1.66 
(0.00-7.23) 
1.03 
(0.00-7.79) 
2.69 
(0.14-8.73) 
38.3 0.86 
Notes to Table 5.5 
a = Number of weaver households in subgroup. 
b = Number of AECU's belonging to weaver households within subgroup, 
c = Range within subgroup. 
Col. (i) = Average weekly cash receipts of the weaver household from earnings 
other than from weaving. 
(ii) = Average weekly cash receipts of the weaver household from gifts and 
traditional payment transfers. 
(iii) = Average weekly non-weaving cash incomes of the weaver household, 
i.e. (i)+(ii). 
(iv) = Percentage of household's non-weaving cash incomes received in the 
form of gifts, etc. 
(v) = Average weekly non-weaving cash income available per Adult Equivalent 
Consumption Unit (AECU) in the weaver household. 
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almost exclusively, from the non-Anga teachtrs, storekr-epers, 
clerks and Christian families associated with the mission. 
Amongst the nine weavers in Port Moresby, cash receipts 
from gifts constituted most, if not all, of their non-weaving 
cash receipts. In fact, approximately 87 per cent of the 
average Moresby weaver's non-weaving cash incomes came from 
the cash gifts received from wantoks and other friends. The 
average gift receipts for weavers in this area, over the 
survey period, was $2.42 per weaver per week (or 140 per 
cent higher than for the overall sample). Four of the nine 
weavers had no other form of non-weaving cash income apart 
from these gifts. It was estimated that one Moresby weaver 
and his dependent family received approximately $7.80 per 
week from their better paid kin during the survey period. 
Another young and single weaver, whose earnings from weaving 
were the lowest in the entire sample, regularly received in 
cash gifts more than $5.00 per week from his sister and 
father's brother, both of whom held well paid jobs in the 
city. 
It is interesting to note that whilst the Moresby 
weavers were usually net recipients of gift income in the 
day to day transactions amongst their city dwelling wantoks, 
they were net donors in relation to kin living in their 
home villages and often took the opportunity to remit cash 
to their less affluent, village-based relatives. 
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DATA SET B 
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DATA B 
VAR. 
Obs. 
(1) (2) (3) (4) (5) (6) (7) (8) 
1 11.62 .47 18.80 1.63 .56 2 .19 1.00 .00 
2 9 .62 .56 22.40 .30 .31 .61 .00 .00 
3 10.32 .41 16.40 .30 .64 .94 .00 .00 
4 14.16 .54 21.60 1 .51 .41 1.92 16.00 100.00 
5 10.63 .52 20.80 3.24 .83 4.07 .00 .00 
6 10.21 .73 29.20 1 .45 1 .49 2.94 .00 .00 
7 11.37 .66 26.40 5.66 1.00 6 .66 30.00 .00 
8 8 .53 .42 16.80 .43 .00 .43 .00 .00 
9 15.66 .67 26.80 3 .11 .00 3.11 .00 100.00 
10 8 . 30 .56 22.40 .60 .00 .60 100.00 20.00 
11 14.39 .55 22.00 1.06 .40 1.46 29.00 30.00 
12 18.16 .83 33.20 5 .21 .61 5.82 .00 100.00 
13 16.62 .83 33.20 4 .10 .00 4 .10 .00 .00 
14 12.74 .66 26.40 4.27 4.87 7.14 .00 .00 
15 19.54 .88 35.20 .30 .17 .47 .00 . 00 
16 25.01 1.32 52.80 5.06 .00 5.06 .00 .00 
17 9 .79 .75 30.00 2.44 .75 3.19 5 .00 .00 
18 3 .92 .23 9 .20 4 .42 .36 4.78 .00 .00 
19 4.23 .20 8 .00 1.20 2.86 4.06 .00 50.00 
20 2 .86 .30 12.00 4.18 4.55 8 .73 .00 .00 
21 1.92 .16 6 .40 2 .30 1.84 4.14 .00 .00 
22 1.87 .18 7 .20 3.64 .82 4 .46 .00 .00 
23 1 .70 .13 5 .20 2.52 1.30 3.82 .00 500.00 
24 3.26 .25 10.00 1.80 .04 1.84 .00 .00 
25 1.36 .15 6 .00 4 .65 .62 5.27 .00 .00 
26 6 .76 .62 24.80 2.45 1.65 4 .10 .00 .00 
27 3.67 .30 12.00 1.15 .26 1.41 .00 .00 
28 3.65 .20 8 .00 .00 .80 .80 .00 .00 
29 2.24 .22 8 .80 .90 1.76 2.66 .00 .00 
30 2.83 .24 9 .60 .67 .85 1.52 .00 20.00 
31 4.83 .28 11.20 2.33 .14 2.47 .00 .00 
32 6 .06 .46 18.40 .75 .00 .75 .00 .00 
33 1 .46 .14 5 .60 .00 .00 .00 .00 .00 
34 2 .96 .30 12.00 .43 .00 .43 .00 .00 
35 3 .39 .40 16.00 .27 .00 .27 .00 .00 
36 4 .14 .38 15.20 .50 .00 .50 .00 .00 
37 4 .02 .43 17.20 .60 .00 .60 .00 .00 
38 4.14 .21 8 .40 .75 .37 1.12 .00 .00 
39 4 .38 .56 22.40 3.35 .00 3.35 .00 .00 
40 4.27 .60 24.00 .07 .07 .14 .00 50.00 
41 5 .81 .64 25.60 1 .56 .04 1.60 .00 .00 
42 15.46 .65 26.00 1.87 1.43 3.30 .00 .00 
43 12.36 .67 26.80 7.23 .50 7.73 .00 .00 
44 3 .75 .49 19.60 1.12 2.02 3.14 .00 100.00 
45 2.92 .34 13.60 .58 1.25 1.83 .00 .00 
46 4 .06 .35 14.00 .33 .75 1.08 .00 .00 
47 2.64 .27 10.80 .45 .38 .83 .00 .00 
48 2.52 .23 9 .20 .63 .13 .76 .00 .00 
49 11.00 .53 21.20 .13 .50 .63 .00 1.00 
50 5 .70 .43 17.20 .00 7 .79 7 .79 .00 . 00 
51 3.47 .38 15.20 .30 1 .50 1 .80 .00 .00 
52 7 .12 .50 20.00 .00 .86 .86 .00 .00 
53 2 .85 .24 9 .60 .00 3.89 3.89 30.00 .00 
54 .82 .12 4 .80 .00 5.30 5.30 .00 .00 
55 1 .20 .16 6 .40 1.25 .44 1.69 12.00 
.00 
56 4 .29 .54 21.60 1.00 .74 1.74 .00 
.00 
57 5.27 .37 14.80 .63 
.74 1.37 .00 . 00 
1 4 4 
DATA B 
j d'<11IJ l_i t.vi (. i on (jJ" Vd r t <)l j I < •;i 
VAK. (1) - Avtirdcju w u f k J y cv.tuh l':.i r ti i ri'ju rroiii Wt-avlii(j ($ p e r w e e k ) . 
(2) Aver u i j e Hour ly I'l.ir n i ii'j H. i le ( "w.J ' j e" r d L c ) I rom W e a v i t u j ; 
w ($ p e r h o u r ) . 
(3) = I ' o l e i i L l a l W e e k l y Wcdv i tit) 1 ruxjine, i . e . $w x 40 f ) e r w e e k ) . 
(4) - AvurcKjt) Wtiukly "l';.-i r ucd" C,);ili 1 tiooiiie [n:r !lou:i<-lio Id frcjin aourc. 'c : 
( ' j ) « Aver<j( je w e e k l y c:a!!h I n c o m e p e r l l o u m d i o ] d I 'rom C j Ft .s p l u a 
' r r u d i t lo iu i I l'>iyiiii-nl ii r<;<;eive(i ('I'r<ni:il i T u ) ( O p e r w e e k ) . 
(b) - A v e i t u j e w e e k l y Non-Wc.iv I I K J COHII 1 nc.'tjirui pt:r l l t jut iel io I d , i . e . 
( 4 ) I Cj) cil jove p e r w(Krk) . 
(7) - t 'rtuli Kec.'e I Veil by Weci v<: r -1 h )uat; I lo I d l ioi l l 'I't fid i I i onn j^ 
I ' r t^ i imnl^ d u t i n ' ) iMonlliM p r i o r l o I i r ul t iu tv t iy [lur lot i ajuJ 
Up unl 11 e n d ol" f i n a l f u i r v e y |»er i od 
(B) = C a s h E x p e c t e d f r o m T r a d i t i o n a l C u s t o m a r y P a y m e n t s ( w i t h i n 
f o r t h c o m i n g t w e l v e m o n t h s ) ( 4 ) . 
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CHAPTER SIX 
NON-MONETAPY INCOMES 
1. General 
Throughout much of Papua New Guinea, where the 
transition to specialised monetary production is still far 
from complete, a substantial component of total real 
income is not a part of the monetary exchange system. 
Many goods and services are produced directly by the 
household and they are, in turn, consumed by them without 
passing through the market. In as much as a consumer's 
demand for any good or service, (be it food, clothing, 
entertainment or leisure), is related partly to the level 
of his total income, one must ensure that, in measuring 
total income, the large non-monetary component is not 
ignored merely because it has not been valued in the 
market place. 
It is quite difficult to compare or to aggregate the 
non-monetary with the monetary components of total real 
income but the more formal analysis of labour response 
that is undertaken in Chapters 9 and 10 requires the 
satisfactory resolution of this problem. It is, however, 
necessary to keep in mind the limitations imposed by the 
fact that non-monetary income lacks complete comparability 
with the cash component in the real world of the Papua New 
Guinean mixed economy. 
In this study only one (but by far the most significant) 
of the many sets of goods and services that constitute a 
household's non-monetary income will be considered; this is 
the set of household produced food items. One could, of 
course, include self provided housing, traditional articles 
of clothing, craft products, household utensils, tools 
and fuel supplies, as well as the provision of services 
such as defence, social security, entertainment, education, 
etc. (See Fisk, 1975(b); pp.255-260.) It is most difficult to 
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obLain d iiioiiii i iKjl u J inclhod o! vulii ii,<j bucli cu> array oJ 
iLeititi and acrvicea. WhilaL Llie problem ia certainly noi 
avoided by confining the analysis to this single component 
of non-monetary income, it seems reasonable to contend that 
own houMoliold lood [jrocJuction is the major and most variable 
Coiui)onent of a] J non-mc;nuL a ry iriccjiiie. 
During the earlier stages, the production of subsistence 
food crops is the predominant activity of al] members of the 
hcniUfliold and it la 1 rom a i a I enc;e pi ( K I U C M i <;n that the 
houaehuld oblalna aJl it rcgarda aa Llie eaaeritiaia of life. 
Even at thia atage, however, aome goods and services availal.Je 
only from the monetary sector are desired by the subsistence 
producer and to gain access to them he seeks to supplement 
his subsistence production with a crop or an activity from 
which he can earn the caah neceaaary for their acquisition. 
Jt appeared, however, Dial the weavers of thia study 
were at a more advanced stage of the transition to a full 
monetary economy. Unlike a large majority of other village 
folk the weavers had the opportunity to earn regular cash 
incomes which were well above the viilage norm. Prior to 
the survey being made it was expected that weaving would be 
regarded simply as a supplementary cash earning activity 
to the individual's major involvement in subsistence 
gardening. This waa not a(j, even in the remoter village 
areas where aome of the weaving celia exiated. Instead, 
the weaver regarded hiinaelf aa a smal] commercial business-
man (man bilong bisnia), involved in a Western style 
enterprise, and with which he associated certain conventions 
regarding the appropriate times of the day and the days of 
the week on which it was customary to work at this 
particular monetary endeavour. During these particular 
times and on these particular days it was most unusual for 
the weaver to perform work in his garden. 
It is therefore argued that, for purposes of this analy-
sis, the amount of non-monetary income received by the 
household (i.e. the quantity of the household's garden 
produce) is determined independently of the weaving activity 
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of the weaver member of the household. Whilst the U.rK| run 
decision on how much of the dvailable household land should 
be broucjht under cultivation, the length of the fallow, etc., 
and hence the o v e r a l l size and productivity of the household 
garden may w e l l be made with some regard to the potential 
availability of weaving income, it is a rather lumpy 
decision. Having been m a d e , the labour input, and especially 
the male weaver's labour input, required to perform his 
traditionally prescribed gardening tasks, is fairly well 
deiined. In alniost a l l sample cases the traditional labour 
requirement from the weaver appeared sufficiently small to 
be performed adequately outside of the hours of the week 
which could otherwise have been used to earn a cash income 
from weaving. 'J'he garden work performed by the weaver did 
not conflict with the casli labour-leisure choice during the 
choice period to which this analysis refers. The simplifying, 
but not unreasonable, assumption is made that, within this 
period, the size of the household's non-monetary income is 
exogenous to the weaver's work-leisure choice. 
In the short r u n , the garden produce available to the 
household is a function of the predetermined garden size, 
rainfall and other physical factors, the number of female 
and othier non-weaving male laljour units, the work effort 
contributed by each non-weaving household member, etc. The 
relatively s m a l l labour input that the New Guinean male does 
commit to his subsistence gardening is very productive 
indeed. By performing the few irregular traditionally 
prescribed tasks and allowing the household women to do the 
rest, he is generally able to ensure an adequate food supply 
for his family and his pigs. A l l weavers who had gardens 
appeared to perform the tasks required of them. It would 
have been interesting, however, to see whether there was 
any relationship between the cash work input of the male 
weaver and the availability of other adult males within his 
household who could assist him in performing his prescribed 
garden w o r k . Unfortunately, only three of the sample 
households had other non-weaving adult male members and in 
two of these cases they were elderly parents who no longer 
performed effective garden w o r k . 
The traditional garden is a feature of New Guinean 
villacje life and the ai/e of one's gardens (together with 
the size of one's pig herd and number of wives) is still 
a most important criterion of status. Women take much pride 
in their household gardens and do not neglect them merely 
because their husbands happen to have sizeable cash earnings. 
Because of this factor and because of the noticeable 
independence of action between the household's men and women 
in conducting their day to day affairs, there is good reason 
to believe that the efforts supplied by the household women 
to gardening is quite independent of the weaving activity of 
some other household member. 
2. The Problem of Valuing Non-Monetary Income Sources 
Although it is possible to measure all the diverse 
varieties of garden produce in units of weight, it is not 
possibJe realistically to equate the worth of this physical 
amount with that of other forms of ircome measured in 
monetary units. The problem is, of course, to value (i.e. 
to impute a price for) the physical units of garden produce 
so that comparisons and aggregations of all forms of income 
can be made. 
This might not be difficult in a predominantly 
commercial economy where the market and the process of 
exchange bring into equilibrium the value to the producers 
and the value to the consumers. However, where the self 
consumed pro[jortioii of household garden procJuction is high 
and where this represents a substantial proportion of total 
real income, where regular markets do not always exist, and 
where those that do are subject to many imperfections and 
cultural sanctions, the market is an imperfect assessor of 
the value of produce retained by the household for its own 
consumption. Furthermore, even where traditional village 
food markets do exist they are usually effectively separated 
from one another and the prices in one can vary so markedly 
from another that erroneous conclusions can be drawn about 
the subjective worth of an identical amount of an jdentica] 
product in two different market regions. Such a situation 
was found with some of the sample weaver-households. 
households in Marawaka could obtain approximately 
1.5c per lb. for sweet potato if they chose to sell to the 
local administrative workers in the area. Those in Chimbu 
could, however, obtain approximately 5c per lb. for the 
same product at their local produce market. The average 
weekly production (in units of weight) of the households in 
each of the two areas proved to be strikingly similar. 
Households did not often sell sweet potato on the market in 
either area and those that did would have sold much less 
than ]0 pt;r cent of their total wet'kiy pro(]uction. J.'iven 
tlien, the amount of sweet potato that was olfered on the 
market for sale was invariably a surplus over and above that 
required for the household's human members, its pigs, or 
that which might have been required by and given to other 
clansmen whose own gardens were less productive. It is 
unreasonable, therefore, to infer from the sale of this 
minor proportion of total household garden production 
(which might otherwise have been left to rot!), that the 
effective income value to the average household in each of 
the two areas of identical physical amounts of the same 
product was more tlian three times greater in the case of 
the Chimbu than in the case of the household from Marawaka. 
The local market price can, therefore, scriousJy exaggerate 
the iiic:oiii«: (j f one giixip c< )iii| >.i i (•( I with thcjt. ol tuiothcr, ocj 
Boiiie atteiii[)t must be made to (ievisc a more appropriate method. 
Fisk has drawn considerable attention to this problem 
in relation to valuing subsistence income for inclusion in 
the national income accounts of countries where this non-
monetary component is known to be quite substantial (Fisk, 
1975 (b) . 
No one method of imputing a price for this subsistence 
component is perfect and any price chosen will have 
considerable limitations. 
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"There are numerous different prices that could be 
used as the basis for imputing a value to subsistence 
production and consumption, and there is no absolute 
sense in which it can be said that any one basis is 
the 'right' one. The most appropriate basis in any 
one case will depend very largely upon the purpose 
for which the final estimates are to be used." 
Fisk, 1975(b); p.277 
In this study interest is focused on the direction and 
extent to which the subsistence income of the weaver's 
household, in conjunction with the household's other 
exogenous cash incomes affect the quantity of effort the 
weaver commits to his cash earning activity. Instead of 
attempting to choose and justify one particular method, 
the household's non-monetary (food) income component has 
been valued in two distinct ways. Each method will be used 
in the empirical model and the different sets of results 
obtained when using the two value methods will be reported. 
Although local market prices have the above limitations 
when used in valuing subsistence food production for 
comparison between households of two different price regions, 
they provide a reasonable indication of the relative values 
of different types of produce within a single area. The 
household invariably harvested other crops besides sweet 
potato even though the latter was the main form of garden 
produce in the sample areas. In order to aggregate pounds 
of sweet potato with pounds of taro, bundles of kumu, cobs 
of corn, sticks of sugar cane, etc. an attempt is made to 
take into account the local market price of these other goods 
relative to the local price of sweet potato (kaukau) and 
obtain a measure of aggregated vegetable produce which is 
called "kaukau equivalents".^ Then, having expressed 
Example: If the price of sweet potato was found to be 2.5c 
per lb. during the week of the survey, and that a pumpkin of 
4-5 lbs. was selling for 30c, corn would be at six cobs for 
10c and kumu at 10c per bundle the aggregation method would 
be as follows:- All sweet potato was actually weighed in lbs. 
Each pumpkin brought home with an estimated value of 30c was 
regarded as being of equivalent exchange value to 12 lb. of 
sweet potato (i.e. 30c - 2.5), each six cobs of corn as 
equivalent to 4 lb. sweet potato (i.e. 10c ^ 2.5) and each 
bundle of kumu as also being equivalent to 4 lb. of sweet 
potato. lH~this way the different garden produce could be 
aggregated into units of kaukau equivalent (abbrev.: "kaukau") 
The units are expressed in units of weight but the aggregation 
is made on the basis of local exchange values. 
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amounts of all the various vegetable types in comparable 
units one has a basis to attempt different valuation methods. 
The validity of this method rests, of course, on the fact 
that kaukau was clearly the main staple in all areas of the 
survey. 
Method 1. Local Market Prices 
This is the simplest and most common method of valuation 
used by economists and is often accepted without question. 
As pointed out above and in tlie writings of Fisk, it is a 
nielliotl fraucjlit wi I )i ] i m i La I i ons and incons J .stc'nc j es and one 
which tends to exaycjcrate unduly the measured income 
differences between households in different areas when 
subsistence incomes are a substantial cc;mponcnt of total 
real incomes and local produce market prices vary significantly 
amongst the areas concerned. 
The number of pounds of kaukau equivalent obtained 
during the first data collection period was multiplied by 
the price of sweet potato per lb. as observed in the local 
market during that same period. A similar calculation was 
made during the second survey period using the price then 
obtaining. The two sets were simply added together and 
calculated out on an average weekly basis. 
Method 2. Uniform Imputed Prices 
This method attempts to avoid the distortions to 
the calculation of subsistence consumption caused by applying 
the large price variations for kaukau which often occur 
between the various local markets to the consumption of 
households whose level and type of consumption is basically 
similar. In this case it is assumed that similar amounts of 
non-marketed kaukau have similar values to all households 
regardless of variations in the market prices. The problem 
is to determine a particular uniform price that is in some 
way meaningful. 
To do this one assumes that the perceived monetary 
sector alternative to household produced and consumed kaukan 
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is not so much the purchase of this item on the local market 
but the purchase of some readily available trade store-
substitute. This is consistent with some observed aspects 
of indigenous behaviour, i.e. villagers who had their own 
gardens appeared somewhat reluctant to bridge temporary 
production inadequacies by purchasing kaukau at the local 
market. They saw this as a shameful admission of their own 
gardening incompetence and an equally shameful admission of 
their failure to have created sufficient obligations with 
other clansmen in the past for which they might now call in 
their time of need. 
The one trade store good which was the most general 
substitute for kaukau was rice. The task thus becomes one 
of finding a value for kaukau relative to that of rice and 
one which can be uniformly applied to value, in monetary 
terms, the physical units of kaukau equivalent that were 
recorded for each household. From a survey of trade store 
prices it was found that the average price of rice, during 
the relevant months of 1974, was approximately 20c per lb. 
It remains to calculate an average price per lb. of kaukau 
by some equivalence with the price of rice. 
The conversion of one to the other is based on the 
relative calorific values of kaukau and rice. The calorific 
values of native foods were taken from sources originally 
compiled by Eben Hipsley and were those used by Fisk (1975(b); 
Tables I and II). The relevant information is condensed in 
Table 6.1. 
It must be remembered that the measure of units of 
kaukau equivalents was constructed on the bases of the 
exchange values of other crops relative to sweet potato, on 
the nearest local market. Thus one lb. of kaukau equivalent 
is not necessarily equal to one lb. sweet potato in terms of 
calorific value. In fact, the table suggests that most other 
traditional food items contain considerably less calories per 
lb. than does sweet potato. 
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Table 6.1 
Calorific Values of Relevant Traditional and 
Other Foods 
Calories per lb. Food Item Harvested Weight 
Sweet Potato 390.0 
Taro. Xan. 279.5 
Yams 322.5 
Cassava 476.0 
Miscellaneous Greens (kumu) 207.0 
Pit Pit 41.6 
Bananas 190.4 
Corn 134.3 
Sugar Cane 107.1 
Rice (white/brown) 1,600.0 
Tin Fish 916.0 
Source; Calculations based on folios 21 and 22 of Territory 
of Papua and New Guinea Needs Allowance Survey for 
Local Officers of the Public Service of PNG, 
December, 1966. 
It was estimated that approximately one-third of all 
units of kaukau equivalent were not actually sweet potato; 
and for purposes of simplification it will be assumed that 
the non sweet potato component of kaukau equivalent has an 
average calorific value per lb. equal to only half that for 
sweet potato (i.e. 195 calories per lb.). Although this is 
only an estimate, it is felt to be sufficiently accurate so 
as not to affect significantly the sensitivity of the 
results. 
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Thus, one lb. of kaukau equivalent has a calorific 
value of 2/3 x 390 + 1/3 x 195 = 322.8 or approximately 
320 calories per lb. Note that rice had 1,600 calories 
per lb. Thus, in terms of calorific value, one lb. of rice 
equals 1600 T 320 = 5 lb. of kaukau equivalent. 
At the price of 20c per lb. for rice this gives kaukau 
equivalent a relative value of 4c per lb. 
This figure (4c per lb.) was also the dry season price 
of sweet potato on Goroka market in 1974. Thus, it is not 
only a reasonable reflection of the relative value of kaukau 
compared with its common monetary sector substitute but it 
is also well within the bounds of the actual prices being 
charged for the major traditional crop in the Highland's 
produce markets and was the actual price obtaining in the 
most prominent market in the New Guinean Highlands during 
an important period of the year with which the survey 
corresponded. 
3. The "Subsistence" Incomes of Port Moresby Weavers 
Subsistence income in the form of home grown and 
consumed garden produce was available only to the five 
Highland groups included in the sample. Only two of the 
48 Highland families studied did not receive any income 
from this source. On the other hand, not one of the nine 
weavers working in and around Port Moresby had their own 
gardens or received regular incomes from this source. Most 
of the weavers lived considerable distances from their home 
villages and traditional garden lands and so were unable to 
supplement their cash incomes in the same way that the 
Highlanders could. 
Although the Moresby weavers could not supplement their 
income by exploiting their traditional economic system and 
the village garden lands of their clan group, they did, in 
fact, exploit a very basic and widespread traditional 
custom which enabled them to achieve very similar ends in 
terms of their own total welfare. This custom, which is 
J J 
referred to in Chapter 4 as wantokism has enabled most of 
the individual weavers in Port Moresby to feel assured of 
a regular and sufficient supply of basic food and a place 
in which to live. It can be regarded as the equivalent 
expression in a monetised urban economy of the traditional 
village custom of freely providing kaukau to one's wantoks 
who temporarily find themselves in less favourable 
circumstances than one's self. 
By attaching themselves to the households of relatively 
affluent wantoks, who were customarily obliged to guard 
their less fortunate clansman's welfare, some of the young 
migrant weavers in Moresby were able to relieve themselves 
of the struggle to provide their own adequate diet and 
shelter. In a city where basic food prices are quite high, 
the value of this income received in "kind" was often 
substantial. 
Arrangements between the individual weavers and their 
wantok custodians varied from case to case. In some cases 
the weaver contributed quite substantially to his wantoks' 
purchases of foodstuff and the net income flow to the 
weaver was consequently low. In other cases the weaver 
seemed to contribute little and was almost totally dependent 
on his wantoks' generosity. Furthermore, the quality of 
the diet provided varied a little from household to household. 
In order to value this source of income to the weaver 
the following procedures were adopted. Most weavers received 
one evening n)eal per day from their wantok households but 
were responsible for purchasing their own lunches if they 
required them. Where the main meal usually consisted of 
a plate of boiled rice and tin fish this was valued at 40c 
per day (the price charged by some government hostels in 
Morcjbhy f(jc this iiica J ) . If I lie weaver wuu suj^plicd with 
iiioj u expcniiive lood, cupu (J1 tea, biscuits, et c. his income 
from this source was valued at 50c per day. 
It was also necessary to try and relate the value of 
the food received from the wantok household to the uniform 
price method of valuing the kaukau equivalent flows received 
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by the weaver-households in the Highland areas. Again, to 
coinpare rice and fish with kaukau it was necessary to resort 
to the method of relative calorific values. A large plate 
of boiled rice together with one-half cf a 15 oz. tin of 
fish (valued in total at 40c) contains approximately 2,000 
calories. Approximately this same number of calories can 
be obtained from 5 lb. of sweet potato, which at 4c per lb. 
would cost only 20c. Thus when using a uniform price to 
value all non-monetary income sources, it is necessary to 
divide the original value of the food received in kind by 
the Moresby weavers by two to make it comparable with the 
Highland amount. 
Whilst this procedure is reasonably suitable for 
allowing the non-monetary incomes of the Port Moresby 
weavers to be compared with that of the Highlanders, it 
would not be a suitable basis for comparison with the non-
monetary incomes of other urban workers. 
No attempt was made to impute a value for owner 
occupied housing amongst the Highland groups so consequently 
no attempt was made to value the accommodation component of 
the income in kind received by the Moresby weavers from 
their wantoks. For the current purpose, concerned simply 
with making the Moresby weavers' incomes and incentives 
comparable with those of weavers in the Highlands, this 
was unnecessary. 
4. The Relative Importance of Non-Monetary Incomes Amongst 
Weaver Households 
The imputed value of non-monetary production and 
consumption is quite sensitive to the method of valuation 
used. However, by calculating and recording the number of 
units of kaukau equivalent (KkE) per week acquired by each 
household, it was possible to compare non-monetary incomes 
by reference to real rather than monetary terms. The 
average quantity of M acquired by each household per week 
I S7 
is presented as Var. 1; Data C. Although this method of 
quantifying and aggregating non-monetary income is most 
effective in the Highland areas whore tlie goods consumed 
ore more homogeneous, it does not reu(Ji]y ijermit direct 
comparison in terms of pliysical quantities of this non-
monetary income witli that of the weavers from the Moresby 
subgroup. However, it is hoped that the methods applied 
to the valuation of this and other non-monetary (food) 
incomes will permit a reasonable comparison even with the 
weavers in the rather different circumstances of Port 
Moresby. 
Summary statistics by area subgroup relating to the 
average weekly receipts of units of kaukau equivalent (KkE) 
are given in Table 6.2. 
The amount of garden produce, as measured in units of 
KkE, produced and/or consumed by the average weaver house-
hold surveyed in the Highlands was approximately 128 lbs. 
per household per week (p.h.p.w.). Not all of this produce 
was available for consumption by the human members of the 
household. If itwasso available, then this represents, 
on average, 36.6 lb. of KkE per Adult Equivalent Consumption 
Unit (AECU) per week. (See also Var. 2; Data C). However, 
a major consideration of the household in the production, 
harvesting and disposal of the garden produce is in 
providing adequate fodder for the household's stock of pigs. 
Although in cases of very severe shortage of garden produce 
(especially sweet potato and cassava), the household pigs 
would probably have been recjuired to fend for tliemselves, it 
was very rare indeed for the pigs to receive less than their 
share of the househoid's weekly harvest of kaukau. A simple 
assumption that an adult pig consumes (or is allocated) the 
same amount of KkE per day by weight as an adult human 
has been made (see Chapter 4). 'J'he pig, of course, mostly 
consumes the damaged and inferior sized sweet potato and 
cassava tubers and the general scraps left after human 
consumption. However, as the method of weighing and valuing 
the daily household harvests did not allow for variations 
in the quality of the produce, the assumption made concerning 
the relative consumption capabilities of pigs and humans in 
I S i t 
Table 6.2 
Summary _ Average Weekly Receipts of Kaukau Equivalent 
(or Non-Monetary Income in Real Terms) 
- by Area Subgroup 
- in lbs, weight -
(i) (ii) (iii) 
Subgroup 
(iv) 
Range 
Av. KkE/h.h. A v . KkE/N Av. KkE/Q Kke/Q 
1. GKA 
(17^;49 ;72.3^) 81.2 
2. CHI 
(8;40.3;61.3) 187.0 
3. MKA 
(13;51.5;92.5) 170.8 
4. YNK 
(5;16.5;32.5) 156.6 
5. TAR 
(5;10.7;17.7) 51.1 
H/LANDS TOTAL 
(48;168;276) 127.8 
6. POM 
(9;11.1;11.1) N.A. 
28.2 
37.1 
43.1 
47.4 
23.9 
36.6 
N.A. 
19.1 
23.7 
24.0 
24.1 
14.4 
22.2 
N.A. 
0.0-52.2 
17.5-55.2 
7.0-41.0 
14.0-31.5 
11.2-19.0 
0.0-56.2 
N.A. 
Notes to Table 6.2 
a = (h.h.). Nxamber of Weaver Households in each Subgroup. 
b = (N). Number of Adult Equivalent Consumption Units (AECU) in each Subgroup. 
No correction for pig consumption. 
c = (Q). Number of Human AECU plus Adult Pig Equivalents in each Subgroup. A 
correction for pig consumption of kaukau. 
Col. (i) = Average quantity of Kaukau Equivalent (KkE) received per household 
(in lbs. per week). 
(ii) = Average quantity of KkE per AECU per week, not corrected for pig 
consumption. 
(iii) = As (ii) above but correcting for pig consumption, 
(iv) = Range of (iii) above within each Subgroup. 
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crude units of harvested weight is quite reasonable. Although 
no attempt was made to test the assumption objectively, it 
accords with the estimates of many village men given to the 
writer during frequent informal discussions he had with 
them on this and related topics. 
If allowance is made for the consumption of the house-
hold pig stock, as observations of the New Guinean Highlander 
households suggests that it should, the amount of kKE left 
for each adult equivalent human member of the household is 
approximately 22 lbs. per AECU per week. The complete data 
on this statistic is given as Var. 3; Data C. 
It is interesting to consider the variations which 
occurred between the various household subgroups of the 
total sample in relation to these statistics. Firstly, it 
is to be remembered that the weaver households in Port 
Moresby did not have access to any gardens and although a 
method of comparing the value of their non-monetary incomes 
with those of the Highland weavers has been developed, it 
is pointless to extend this to a comparison in terms of KkE, 
a physical quantity. The following account thus refers to 
the five Highland subgroups. 
Although initial impressions from Column (i), Table 6.2, 
suggests that the Chimbu weaver household had the highest 
non-monetary incomes in term.s of units of KkE, by producing, 
on average, 187 lbs. of KkE p.h.p.w., they were also the 
households with the largest numbers of family members and 
the largest stock of pigs. After allowing for pig consump-
tion, the amount of KkE available for human consumption was 
approximately 2 3.7 lbs. per AECU per week. 
There is a striking similarity in the average amount of 
KkE available for human consumption per AECU between the 
weaver households of the Marawaka, Chimbu and Yonki areas 
(see Column (iii)) although there is a considerable amount 
of disparity when the quantity is considered in gross 
household terms. The reasons why the average weaver house-
holds in the other two Highland areas were not as well 
endowed in this regard can be seen partly in the following. 
J ( . ( J 
Although the averacje Gorokan weaver household obLained 
only 19.1 lbs. of per AECU per week, this would seem 
largely due to the fact that 14 of the 17 weaver households 
in the area were in the early stages of establishing them-
selves in a new village near their weaving workshop. At 
the time of the first survey round they had not fully 
established their gardens on the land that was provided for 
them. Much of the non-monetary income receipts in the form 
of garden produce came as gifts from the nearby Bena village 
people or from the informal arrangements made by the wives 
of the weavers to obtain harvesting rights from the Bena 
people in return for helping the latter work their gardens. 
The Bena Bena is a highly productive agricultural area 
and the three weaver households from this subgroup who were 
of local Bena stock (rather than being migrant settlers from 
other parts of the Highlands), had quite high yields of KkE. 
These three households averaged 214 lbs. of KkE per house-
hold per week but, being more established than the others 
and having built up sizeable pig stocks, the KkE available 
for human consumption was only a little over 22 lbs. per 
AECU per week. 
The weaver households in Tarabo were, on average, the 
poorest, in terms of receipts of KkE, of any of the weaver 
families in the Highlands, with only 14.4 lbs. of KkE per 
AECU per week. This low figure can, perhaps, be partly 
attributed to the times of the year on which the data was 
collected in this area. Whilst an endeavour was made to 
collect measurements of receipts of for a sample week 
during each of the two distinct seasons of the year, the 
first visit to Tarabo came at the very end of the "wet" 
season when apparently garden production had already started 
to show a marked decline. As the second round was in the 
"dry", the estimates are probably biased downwards. The 
impression was gained, however, that three of the five 
weaver households in this area were not accustomed to the 
usually large harvests of garden produce found elsewhere in 
the Highlands. These three weaver households each consisted 
of a young single weaver who had (or shared) responsibility 
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for either a younger brother or an elderly mother. Although 
some garden produce was regularly received as a gift from 
other villagers, their own garden production appeared quite 
limited at this particular stage of their life cycle and 
would probably on]y improve when they had taken wives who 
would care for their gardens. 
Only two weaver households in the Highlands did not have 
their monetary incomes supplemented by non-monetary garden 
production at all. In both cases the "household" consisted 
of a single weaver, unattached to any other family, without 
any dependent relationship with others and with no access 
to garden land. Both were weaving at the Goroka (Makia) 
weaving cell and both came from other (distant) parts of 
the Highlands. During the survey period both claimed that 
they purchased all the garden produce that they consumed 
from the Goroka market or from other local sellers. 
The range of observations for the receipts of KkE per 
AECU per week was quite considerable when taken over the 
whole of the Highland sample, i.e. from 0.0 lbs. to over 
56 lbs. of KkE per AECU per week. Thirteen weaver households 
obtained greater than 30 lb. of KkE per AECU per week and 
11 households produced or acquired less than 12 lbs. of KkE 
per AECU per week. The range of observations within each 
area subgroup is such that there is considerable overlap 
between the various areas and this indicates that the volume 
of garden production acquired by households in the sample 
was not solely or mainly explanable by some particular area 
characteristic. 
So that this non-monetary income can be compared and 
aggregated with the cash earnings and other receipts of the 
weaver and his dependent household, the physical units of 
KkE must be valued in monetary terms. It is argued in this 
chapter that it is inappropriate to value this produce at 
what appears to be its opportunity cost, i.e. the price 
obtainable at the local produce market (buyer and seller 
prices being the same), and an alternative method of 
valuation that leads to a uniform price for KkE in all areas 
is suggested. The value of KkE per household using this 
uniform price valuation is given as Var. 4; Data C; and the 
value of all non-monetary income per AECU within each 
household (ayain correcting for pig consumption) is given 
as Var. 5; Data C. The subgroup summary for each of these 
statistics and the range of values within each subgroup is 
presented in Table 6.3. 
When using this particular (uniform price) valuation 
method, the average unadjusted value of KkE obtained by the 
average weaver household in the Highlands was $5.11 p.h.p.w. 
After adjusting for pig conyuriiption this amounts to 
approximately 89c per AECU per week. The corresponding 
average household cash receipts from weaving activity for 
the Highland sample was $7.42 p.h.p.w. Non-monetary income 
from garden production is thus a very important supplement 
to the household's cash income from weaving. This latter 
cash source would permit an average (unadjusted) cash 
expenditure of approximately $2.12 per week for each AECU 
that is attached to a weaver household. However, just as 
some of the household's production of garden produce is 
virtually precommitted to pig consumption, so too is part 
of the household's cash receipts precommitted to expenditures 
other than those on current goods and services. The follow-
ing chapter will discuss such outlays and the way in which 
they were treated in the final analysis. 
The constant price method of valuing KkE was extended 
to attempt to compare the non-monetary incomes of the 
weaver households in the Highlands with the non-monetary 
(obligatory food receipts from wantoks) incomes of the 
Port Moresby weavers. See Vars. 6 and 7; Data C. 
Whilst the non-monetary receipts of the average weaver 
household in Port Moresby were only $1.05 per week, the 
defined "households" in this case had very few dependents. 
Most, in fact, consisted of a single male weaver (see 
Chapter 4; Section C.3.), and they did not have any pigs 
to feed. The average value of non-monetary income per 
AECU per week amongst this sample subgroup was approximately 
85c per week, thus making it quite close to the sample mean 
for all the Highland subgroups, viz. 89c per AECU per week. 
W.M-k ly Vu I III- ol N(iii-M(;in l at y liicoiiiuH 
- by Ariid Subyroijj) and Totdl SciiiiijIu 
- in $ -
I . ) 
(i) (ii) (iii) (iv) (V) 
KkE/h.h. Ranye 
& uniform KkE/h.h. KkE/Q KkE/Q NMY/Q 
Subyroup p. (4c lb) 0 local p. uniform local uniform 
1. GKA^ 3.25 2.48 0.76 0.58 0.00-2.25 
2. cm 7.40 9.09 0.95 1.19 0.70-2.21 
3. MKA 6.83 3.23 0.96 0.45 0.28-1.64 
4. YNK 6.26 6.05 0.96 0.93 0.56-1.26 
5. TAR 2.05 1.32 0.58 0.37 0.45-0.76 
H/LANDS 5.11 4.03 0.89 0.70 0.00-2.25 
b 6. POM 1.05 2.10 0.85 1.70 0.00-1.75 
7. TOTAL SAMPLE 4.48 3.75 0.88 0.74 0.00-2.25 
Notes to Table 6.3 
H.h.; N and Q for each subyroui) are the same as yivon in Table 6.2. 
All values actually leter to non-money income (or the value of wantok income) 
rather than tlie cash value of units of KkE. 
Col. (i) = Averaye Value of KkE per household, valued by the uniform price 
method, i.e. (a 4c per lb. 
(ii) = As (i) above, but valued at the local market price. 
(iii) = Averaye Value of KkE per AECU, after correctiny for piy consumption 
and usiny uniform price method. 
(iv) = As (iii) above but usiny local market price. 
(v) = Ranye of Non-Monetary income per AECU (correctiny for piy consumption 
and usiny uniform prices) within each subyroup and total. 
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Again, however, the range within the subgroup was quite 
substantial v ^ . , from 0.00c to $1.75 per AECU per week. 
This statistic suggests that the average weaver household 
in the Highland areas of Marawaka, Chimbu and Yonki 
benefitted more from non-monetary income sources than did 
the Moresby group whilst the average weaver households from 
Goroka (excluding the three Bena families) and Tarabo 
benefitted somewhat less. 
For comparison the same non-monetary income component 
for each household has been valued by using the appropriate 
local market prices. See Var. 8; Data C. The distortions 
which occur when this method is used can be seen clearly 
from a comparion of the data summary presented in Columns 
(iii) and (iv) of Table 6.3. Nowhere is the distortion 
more evident than between the average weaver households of 
Marawaka and Chimbu. 
Whilst the average physical volume of KkE available 
per AECU in both Marawaka and Chimbu is strikingly similar 
when this identical produce is valued according to the 
prices obtaining in the nearest local market, the Chimbu 
family appears to be over 2h times better off than the 
Marawakan. Of course, ^ the household in each area did in 
fact sell all or most of its garden produce and use the 
proceeds to purchase food and other items then, ceteris 
paribus, this might be closer to the truth.^ The fact is, 
however, that the average New Guinean household sells little 
or none of this produce but uses it directly for its own 
consumption. The relative value of this produce to the 
consumer is thus inadequately indicated by the local market 
price structures and is more appropriately measured by the 
alternative method that is suggested below. 
Finally, the importance of non-monetary income in 
relation to total household income (all cash receipts plus 
non-monetary income valued at uniform prices) and in 
The extent to which the sales receipts were used to purchase 
equally cheap or expensive local market garden produce would 
partly offset the real value of this discrepancy. 
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relation to all of the exogenous (non-weaving) incomes of 
the weaver household will be considered. Data for each of 
the sample households on total weekly income are given as 
Var. 10; Data C; and those on the total weekly exogenous 
incomes of the weaver households are given as Var. 11; 
Data C. Summary statistics are presented in Table 6.4. 
It can be seen that, when taken over the total sample, 
non-monetary income constitutes approximately 31.6 per cent 
of the total income of the average weaver household. The 
lowest proportion occurs with the Port Moresby weaver 
households who, on average, obtain only 12.4 per cent of 
their total income by way of the meals obligatorily 
provided by their wantok custodians. The proportion was 
highest in Marawaka, the most traditional and isolated of 
all the areas visited in the study (57.1 per cent). The 
weaver households in Marawaka were a most privileged 
group and the only local families able to earn a regular 
monetary income without leaving the district. For almost 
all the other Anga households in this subdistrict the 
proportion is likely to be in excess of 90 per cent. 
The conclusion to be drawn from this statistic is simply 
that, on average, non-monetary income is still a most 
important component of the total income of the weaver 
household in Papua New Guinea, and especially in the High-
lands area where the weaver families live in their 
traditional villages and have access to garden land. 
However, it also supports the contention that, by and large, 
most weavers and their households have reached a stage 
where they are now predominantly involved in the monetary 
economy. 
A summary of the average gross income per AECU is 
presented in Column (iii) of Table 6.4. The sample average 
is quite high at $4.50 per week. Despite the relatively 
high non-monetary (garden) incomes of the Chimbu and 
Marawakan households, their larger family sizes and the 
lower average earnings from the weaving activity result in 
Table 6.4 
of N o n - M o n e t a r y Income 
- by Arcu Subgroiip dn<J 'I'oLcil .S.JiiijjIe 
(i) (ii) (iii) (iv) 
T o t a l A v . 
h . h . NMY/ G r o s s Y . NMY/ 
Subgroup Income T o t a l per N E x o g . Y . 
$ % $ % 
a 
1. GKA 19. 59 16.7 6.80 52.3 
2. CHI 14.75 50.7 2.93 61.7 
3. MKA 11.97 57. 1 3.02 84.2 
4. YNK 17.94 34.9 5.44 66.0 
5. TAR 6.75 30. 3 3.15 57.0 
H/LANDS 1 5 . 2 1 33.6 4.35 65.6 
6. POM 8.47 12.4 6.87 27.4 
TOTAL SAMPLE 14.15 31.6 4 . 50 62.5 
Notes to Table 6.4 
a 
Number of h . h . and N for each subyroup same as in Table 6.2 
Col. (i) = T o t a l G r o s s H o u s e h o l d Income = a v . weekly weaving income + a v . 
w e e k l y e x o g e n o u s cash income and gross non-monetary income 
(valued at uni form p r i c e s ) . 
(ii) = The H o u s e h o l d s N o n - M o n e t a r y Income as a Percentage of its 
T o t a l G r o s s Income (as d e f i n e d a b o v e ) . 
(iii) = A v e r a g e G r o s s Income per AECU (uncorrected for pig c o n s u m p t i o n ) . 
(iv) = The H o u s e h o l d s N o n - M o n e t a r y Income as a P e r c e n t a g e of its G r o s s 
E x o g e n o u s (non-weaving) I n c o m e . 
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their having incomes per AECU well below the sample mean. 
In total, the weaver households from Goroka and Port Moresby, 
most of whom lived and worked in places quite distant from 
their traditional home villages, still appeared better off, 
in terms of their total command over goods and services, 
than their counterparts who worked in weaving cells close 
to their home villages. 
The weavers, of course, had some freedom in adjusting 
their level of cash earnings and could do so by committing 
greater or less time to their weaving activities. Thus one 
(and quite a large) component of total income, i.e. cash 
receipts from weaving, is not determined independently of 
the labour-leisure choice and is, in fact, partly determined 
by that choice. It would seem, more appropriate, therefore, 
to consider the importance of non-monetary income as a 
proportion only of the total exogenous income receipts 
(non-weaving cash receipts plus non-monetary income) of 
the weaver household. See Var. 12; Data C and Column (iv) 
of Table 6.4. 
It can be seen that non-monetary income was generally 
a major component of the average household's non-weaving 
incomes. The average household in the total sample 
obtained approximately 62.5 per cent of all its non-weaving 
income from these sources. In Marawaka where no coffee 
was grown and other cash earning opportunities were very 
much limited, non-monetary incomes (garden produce) 
constituted over 84 per cent of all the non-weaving incomes 
of the average weaver household. In Port Moresby, however, 
despite the fact that many weavers drew quite heavily on 
the non-monetary incomes provided by wantoks in the form of 
regular meals, etc. this source was still relatively small 
compared with the other cash that they received, mainly in 
the form of gifts, from an even wider circle of kin and 
clansmen who had obtained regular employment in the city's 
nionetary economy. 
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The concepts and measurements of non-monetary income 
discussed in this chapter and data that are consistent with 
these measurements will be used in the estimation and 
testing of the labour supply model presented in Chapters 9 
and 10. 
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DATA SET C 
DATA C 
170 
VAR. 
Obs. 
(1) (2) (3) (4) (5) (6) 
1 1 1 4 . 2 5 2 4 . 0 0 1 9 . 7 5 4 . 5 7 . 79 . 0 0 
2 1 1 . 2 5 6 . 2 5 6 . 2 5 . 45 .25 . 0 0 
3 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 
4 3 2 . 7 5 4 . 25 7 . 2 5 1 . 3 1 . 2 9 . 0 0 
5 4 3 . 2 5 8 . 7 5 8 . 7 5 1 . 7 3 .35 . 00 
6 . 4 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 
7 1 6 5 . 0 0 8 2 . 5 0 1 6 . 5 0 6 . 0 0 . 6 6 . 0 0 
8 8 4 . 5 0 3 3 . 5 0 3 3 . 5 0 3 . 3 8 1 . 3 4 . 00 
9 1 1 2 . 7 5 56 . 25 5 6 . 2 5 4 . 5 1 2 . 2 5 . 0 0 
10 5 8 . 2 5 1 1 . 2 5 1 1 . 2 5 2 . 3 3 . 45 . 00 
11 7 7 . 5 0 3 5 . 7 5 3 5 . 7 5 3 . 1 0 1 . 4 3 . 00 
12 8 7 . 7 5 2 0 . 7 5 1 6 . 7 5 3 . 5 1 . 67 . 0 0 
13 4 8 . 5 0 1 8 . 7 5 1 6 . 7 5 1 . 9 4 .67 . 00 
14 2 9 . 5 0 1 1 . 7 5 1 1 . 7 5 1 . 1 8 .47 . 0 0 
15 3 9 . 5 0 5 0 . 7 5 5 0 . 7 5 1 . 5 8 2 . 0 3 . 45 
16 2 8 1 . 7 5 7 6 . 7 5 2 9 . 2 5 1 1 . 2 7 1 . 1 7 . 0 0 
17 1 9 3 . 7 5 5 7 . 0 0 2 0 . 5 0 7 . 7 5 . 82 . 0 0 
18 1 9 1 . 1 4 3 1 . 7 5 2 7 . 2 5 7 . 6 5 1 . 0 9 . 0 0 
19 1 4 4 . 7 7 2 7 . 2 5 1 7 . 5 0 5 . 7 9 . 70 . 0 0 
20 1 5 8 . 6 4 3 9 . 7 5 1 9 . 7 5 6 . 3 5 . 79 . 0 0 
21 2 0 8 . 4 1 3 4 . 7 5 2 3 . 2 5 8 . 3 4 . 93 . 00 
22 1 5 5 . 2 3 3 0 . 7 5 2 2 . 0 0 6 . 2 1 . 88 . 00 
23 2 8 7 . 5 0 3 8 . 2 5 2 1 . 0 0 1 1 . 5 0 . 85 . 0 0 
24 1 6 5 . 6 0 8 2 . 7 5 5 5 . 2 5 6 . 6 2 2 . 2 1 . 0 0 
25 1 8 4 . 4 0 4 1 . 0 0 3 3 . 5 0 7 . 3 8 1 . 3 4 . 00 
26 2 5 1 . 3 3 8 0 . 7 5 4 1 . 0 0 1 0 . 0 5 1 . 6 4 . 00 
27 3 8 . 6 7 1 5 . 5 0 7 . 0 0 1 . 5 5 .28 . 00 
28 1 2 7 . 3 3 2 2 . 2 5 1 2 . 0 0 5 . 0 9 . 48 . 00 
29 1 9 6 . 6 7 3 5 . 7 5 3 0 . 2 5 7 . 8 7 1 . 2 1 . 0 0 
30 1 8 2 . 0 0 3 4 . 2 5 2 2 . 0 0 7 . 2 0 . 88 . 0 0 
31 1 4 0 . 6 7 4 7 . 0 0 1 5 . 7 5 5 . 6 3 . 63 . 00 
32 2 7 4 . 6 7 4 7 . 2 5 2 5 . 5 0 1 0 . 9 9 1 . 0 2 . 00 
33 2 2 9 . 3 3 6 7 . 5 0 3 1 . 0 0 9 . 1 7 1 . 2 4 . 0 0 
34 1 6 1 . 3 3 4 0 . 2 5 2 6 . 7 5 6 . 4 5 1 . 0 7 . 00 
35 1 5 4 . 0 0 6 1 . 5 0 3 4 . 2 5 6 . 1 6 1 . 3 7 . 00 
36 1 3 2 . 0 0 6 6 . 0 0 3 3 . 0 0 5 . 2 8 1 . 3 2 . 00 
37 1 3 5 . 0 0 3 3 . 7 5 1 9 . 2 5 5 . 4 0 .77 . 00 
38 1 9 7 . 5 0 4 2 . 0 0 2 9 . 5 0 7 . 9 0 1 . 1 8 . 00 
39 1 9 7 . 0 5 3 9 . 5 0 2 8 . 2 5 7 . 8 8 1 . 1 3 . 0 0 
40 1 0 1 . 4 0 1 9 . 2 5 1 4 . 0 0 4 . 0 6 . 5 6 . 00 
41 8 7 . 3 0 2 5 . 2 5 1 6 . 2 5 3 . 4 9 . 65 . 0 0 
42 1 8 0 . 1 3 4 6 . 50 3 0 . 7 5 7 . 2 1 1 . 2 3 . 00 
43 2 1 7 . 1 1 4 4 . 2 5 3 1 . 5 0 8 . 6 8 1 . 2 6 . 0 0 
44 8 9 . 39 3 3 . 2 5 1 9 . 0 0 3 . 5 8 . 76 
. 0 0 
45 7 9 . 5 5 2 4 . 7 5 1 5 . 2 5 3 . 1 8 . 61 
. 00 
46 2 8 . 9 0 1 8 . 0 0 1 1 . 2 5 1 . 1 6 . 4 5 
. 00 
47 2 8 . 9 0 1 8 . 0 0 1 1 . 2 5 1 . 1 6 
. 4 5 . 0 0 
48 2 8 . 9 0 1 8 . 0 0 1 1 . 2 5 1 . 1 6 
. 4 5 . 0 0 
49 . 0 0 . 0 0 . 0 0 . 0 0 
. 0 0 . 0 0 
50 . 0 0 . 0 0 . 0 0 . 0 0 
1 . 3 6 2 . 8 0 
51 . 0 0 . 0 0 . 0 0 
. 0 0 . 7 0 . 7 0 
52 . 0 0 . 0 0 . 0 0 
. 00 . 0 0 . 0 0 
53 . 0 0 . 0 0 . 0 0 . 0 0 
1 . 4 0 1 . 4 0 
54 . 0 0 . 0 0 . 0 0 
. 0 0 1 . 7 5 1 . 7 5 
55 . 0 0 . 0 0 . 00 
. 00 1 . 4 0 1 . 4 0 
56 . 0 0 . 0 0 . 0 0 . 00 
. 00 . 0 0 
57 . 0 0 . 0 0 . 0 0 . 0 0 
1 . 4 0 1 . 4 0 
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DATA C 
V A R . ( 7 ) ( 8 ) ( 9 ) ( 1 0 ) ( 1 1 ) ( 1 2 ) 
O b s . 
1 . 0 0 3 . 7 0 4 . 5 7 1 8 . 3 8 6 . 7 6 . 6 7 
2 . 0 0 . 4 5 . 4 5 1 0 . 6 8 1 . 0 6 . 4 2 
3 . 0 0 . 0 0 . 0 0 1 1 . 2 6 . 9 4 . 0 0 
4 . 0 0 . 9 5 1 . 3 1 1 7 . 3 9 3 . 2 3 . 4 1 
5 . 0 0 1 . 1 0 1 . 7 3 1 6 . 4 3 5 . 8 0 . 3 0 
6 . 0 0 . 0 0 . 0 0 1 3 . 1 5 2 . 9 4 . 0 0 
7 . 0 0 5 . 1 0 6 . 6 0 2 4 . 6 3 1 3 . 2 6 . 4 9 
8 . 0 0 2 . 6 0 3 . 3 8 1 2 . 3 4 3 . 8 1 . 8 9 
9 . 0 0 3 . 7 0 4 . 5 1 2 3 . 2 8 7 . 6 2 . 5 9 
10 . 0 0 1 . 5 5 2 . 3 3 1 1 . 2 3 2 . 9 3 . 7 9 
11 . 0 0 2 . 6 5 3 . 1 0 1 8 . 9 5 4 . 5 6 . 6 8 
12 . 0 0 2 . 7 0 3 . 5 1 2 7 . 4 9 9 . 3 3 . 3 8 
13 . 0 0 1 . 4 0 1 . 9 4 2 2 . 6 6 6 . 0 4 . 3 2 
14 . 0 0 1 . 0 0 1 . 1 8 2 1 . 0 6 8 . 3 2 . 1 4 
15 . 9 0 1 . 2 5 2 . 0 3 2 2 . 0 4 2 . 5 0 . 8 1 
16 . 0 0 8 . 6 0 1 1 . 2 7 4 1 . 3 4 1 6 . 3 3 . 6 9 
17 . 0 0 5 . 5 0 7 . 7 5 2 0 . 7 3 1 0 . 9 4 . 7 0 
18 . 0 0 9 . 0 5 7 . 6 5 1 6 . 3 5 1 2 . 4 3 . 6 1 
19 . 0 0 6 . 9 0 5 . 7 9 J 4 . 0 8 9 . 8 5 . 5 9 
20 . 0 0 7 . 9 5 6 . 3 5 1 7 . 9 4 ] 5 . 0 8 . 4 2 
21 . 0 0 1 0 . 2 0 8 . 34 1 4 . 4 0 1 2 . 4 8 . 6 6 
22 . 0 0 7 . 8 5 6 . 2 1 1 2 . 5 4 1 0 . 6 7 . 5 8 
23 . 0 0 1 3 . 9 5 J 1 . 5 0 1 7 . 0 2 1 5 . 3 2 . 7 5 
24 . 0 0 7 . 9 5 6 . 6 2 1 1 . 7 2 8 . 4 6 . 7 8 
25 . 0 0 8 . 8 5 7 . 3 8 1 4 . 0 1 1 2 . 6 5 . 5 8 
26 . 0 0 4 . 9 5 1 0 . 0 5 2 0 . 9 1 1 4 . 1 5 . 7 1 
27 . 0 0 . 7 0 1 . 5 5 6 . 6 3 2 . 9 6 . 5 2 
28 . 0 0 2 . 4 5 5 . 0 9 9 . 5 4 5 . 8 9 . 8 6 
29 . 0 0 3 . 4 5 7 . 8 7 1 2 . 7 7 1 0 . 5 3 . 7 5 
30 . 0 0 3 . 3 5 7 . 2 8 1 1 . 6 3 8 . 8 0 . 8 2 
31 . 0 0 2 . 5 5 5 . 6 3 1 2 . 9 3 8 . 1 0 
. 6 9 
32 . 0 0 5 . 3 0 1 0 . 9 9 1 7 . 8 0 1 1 . 7 4 
. 9 4 
33 . 0 0 4 . 3 0 9 . 17 1 0 . 6 3 9 . 1 7 
1 . 0 0 
34 . 0 0 2 . 9 0 6 . 4 5 9 . 8 4 6 . 8 8 
. 9 4 
35 . 0 0 2 . 9 5 6 . 1 6 9 . 8 2 
6 . 4 3 . 9 5 
36 . 0 0 2 . 4 0 5 . 2 8 9 . 9 2 
5 . 7 8 . 9 1 
37 . 0 0 2 . 7 0 5 . 4 0 1 0 . 0 2 
6 . 0 0 . 9 0 
38 . 0 0 3 . 9 5 7 . 9 0 1 3 . 1 6 
9 . 0 2 . 8 8 
39 . 0 0 7 . 8 0 7 . 8 8 1 5 . 6 1 
1 1 . 2 3 . 7 0 
4 0 . 0 0 3 . 8 5 4 . 0 6 
8 . 4 7 4 . 2 0 . 9 6 
41 . 0 0 3 . 4 0 3 . 4 9 
1 0 . 9 0 5 . 0 9 . 6 8 
42 . 0 0 7 . 1 5 7 . 2 1 
2 5 . 9 7 1 0 . 5 1 . 6 9 
43 . 0 0 8 . 0 5 8 . 6 8 
2 8 . 7 7 1 6 . 4 1 . 5 3 
44 . 0 0 2 . 1 0 3 . 5 8 
1 0 . 4 7 6 . 7 2 . 5 3 
45 . 0 0 2 . 1 0 3 . 1 8 
7 . 9 3 5 . 0 1 . 6 3 
46 . 0 0 . 8 1 1 . 1 6 
6 . 3 0 2 . 2 4 . 5 2 
47 . 0 0 . 8 1 1 . 1 6 
4 . 6 3 1 . 9 9 . 5 8 
48 . 0 0 . 8 1 1 . 1 6 
4 . 4 4 1 . 9 2 . 6 0 
49 . 0 0 . 0 0 . 0 0 
1 1 . 6 3 . 6 3 . 0 0 
50 5 . 6 0 . 0 0 2 . 8 0 
1 6 . 2 9 1 0 . 5 9 . 2 6 
51 1 . 4 0 . 0 0 . 7 0 
5 . 9 7 2 . 5 0 . 2 8 
52 . 0 0 . 0 0 . 0 0 
7 . 9 8 . 8 6 . 0 0 
53 2 . 8 0 . 0 0 1 . 4 0 
8 . 1 4 5 . 2 9 . 2 6 
54 3 . 5 0 . 0 0 1 . 7 5 
7 . 8 7 7 . 0 5 . 2 5 
55 2 . 8 0 . 0 0 1 . 4 0 
4 . 2 9 3 . 0 9 . 4 5 
56 . 0 0 . 0 0 . 0 0 
6 . 0 3 1 . 7 4 . 0 0 
. 5 1 
57 2 . 8 0 . 0 0 1 . 4 0 
8 . 0 4 2 . 7 7 
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DATA C 
Identification of Variables 
VAR- (1) = Average weekly availability of Kaukau Equivalent (KkE) per 
Household (lbs. per week). 
(2) = Average weekly amount of KkE available x^ er Adult Equivalent 
Consumption Unit within the Household - no correction for pig 
consumption (lbs. per AECU per week). 
(3) = As (2) above but with correction for pig consumption, 
(4) = Average weekly Value of KkE per Household - uniform price 
valuation, i.e. @ 4c lb ($ per week). 
(5) = Average weekly Value of KkE available per AECU (after 
correcting for pig consumption) ($ per week). 
(5) = Average weekly Value of Non-Monetary (Food) Incomes of 
Weavers in Port Moresby ($ per week) - at equivalent to 
uniform pricing method used in Highlands. 
(7) = As (6) above but using local prices. 
(8) = Average weekly Value of KkE per Household - using local market 
prices ($ per week). 
(9) = Average weekly Non-Monetary Income per Household (uniform 
price method) ($ per week). 
(10) = Average weekly Total Income of HcjusehoJd (i.e., weaving income 
+ exogenous cash income + non-monetary income valued by uniform 
price method) ($ per week). 
(11) = Average weekly Exogenous Income of Household (i.e. exogenous 
cash income + non-monetary income valued at uniform prices) 
($ per week). 
(12) = Var. (9) as proportion of (11). 
I / j 
CHAPTER SEVEN 
MONETARY OUTLAYS 
1 . O . o n e r u l 
T l i c niu i n f o c u s o f L h c c u r r c n t a n a l y s i s i s o n t h e demand 
f o r o n e [ J a r L i c u l a r c j o o d , l e i s u r e , a n d b e c a u s e o f t h i s 
a s a m p l e w a s d e l i b e r a t e l y s e l e c t e d f r o m a w o r k f o r c e g r o u p 
i n w h i c h t h e i n d i v i d u a l s h a d c o n s i d e r a b l e f r e e d o m i n m a k i n g 
t h e i r l a b o u r - l e i s u r e , a n d h e n c e i n c o m e , c h o i c e . 
V / h i l s t t h e u s u a l d e m a n d a n a l y s e s f o r m o s t o r d i n a r y 
c o m m o d i t i e s s u c h a s f o o d , c l o t h i n g , r e n t , e t c . c a n a n d 
m o s t l y d o p r o c e e d o n t h e a s s u m p t i o n t h a t c a s h i n c o m e i s 
an e x o g e n o u s v a r i a b l e w i t h r e s p e c L t o t h e demand i n q u e s t i o n , 
111 i s l i s s ump L i o n i s c l i s i r l y i i i t i | ;pr( jpr i ci Le i n t l i e c a s e h e r e 
b e i i u ) e x a m i n e d . 15y cIkkjs i ikj t o t a k e mc^re ( jr ] e s s l e i s u r e 
( p e r t O r i n l e s s o r i iujre w o r k ) t h e i n d i v i d u c i l i s a b l e t o a d j u s t 
t l i e l e v e l o f h i s m o n e t a r y i n c o m e a n d h e n c e t h e a m o u n t o f 
c a s i i h e h a s a v a i l a b l e f o r e x p e n d i t u r e o n g o o d s a n d s e r v i c e s . 
A t m o s t , o n l y t h e n o n - w e a v i n g c o m p o n e n t o f t h e w e a v e r 
h o u s e h o l d ' s i n c o m e c a n b e a s s u m e d e x o g e n o u s i n t h i s t y p e o f 
a n a l y s i s . T h e d e m a n d f o r l e i s u r e ( o r l a b o u r - l e i s u r e c h o i c e ) 
a n d t h e d e m a n d f o r a l l p a r t i c u l a r c o m m o d i t i e s a r e t h u s 
b e i n g d e t e r m i n e d s i m u l t a n e o u s l y a n d a n i d e a l a n a l y s i s o f 
demand w o u l d t h e r e f o r e e n t a i l a f u l l s y s t e m o f s i m u l t a n e o u s 
demand e q u a t i o n s . 
I t was ncjt p o H s i l j J e , h o w e v e r , t o u n d e r t a k e a s i m u l t a n -
e o u s e a t i m a L i o n o f t i i e f u l l s y s L e m o f n + 1 demand e q u a t i o n s , 
n o r was t h i s n e c e s s a r y f o r t h e m a i n [ j u r p o s e o f t h i s s t u d y . 
S u c h an e s t i m a t i o n w o u l d h<ive r e c j u i r e d a l a r t j e r s a m p l e a n d 
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a more consistent and detailed set of data^ than it was 
practicable to obtain in the field with the limited 
resources and time available to the writer. 
However, despite the shortcomings of the expenditure 
data and the fact that it is not possible to use all of it 
in the consistent and ideal way suggested by the general 
model outlined in Chapter 9, the data collected on the cash 
outlays of weaver households are sufficiently interesting 
in their own right, and in relation to what they could 
suggest for future developments of a labour-leisure choice 
model similar to that developed herein, to warrant 
presentation and some discussion. This will be done in 
Section 3 below. 
For the more immediate purposes of this study, the 
household expenditure data are needed for two reasons: 
(a) Expenditure weights required for the construction 
of the appropriate price indices to be used in the formal 
model are derived from these data. 
(b) Monetary transactions were not confined to normal, 
regular expenditures on goods and services but invariably 
included other, often lumpy and irregular, payments on 
items such as taxes and fees and other such fixed monetary 
commitments and on gifts to friends, bride price and other 
traditional type payments made in money. All such outlays 
of cash have been recorded and treated herein as special 
transfers made by the weaver household. These outlays were 
usually offset to some degree by cash receipts of a similar 
type (these receipts were discussed in Chapter 5). The 
money available to the household for its normal and regular 
Much of the exi^enditure data could only be collected 
accutal.ely over d 1 u i r 1 y Hhor L (] (;r I, n i g ti L ) (>erIo(J and many 
truniiit(jry (-Ifoclu on noriii.il cotiiiuiiK;r Ijchciviour could not 
he t:l I cct ivel y o I i m i nu I (•(). A I ii(j Llie c<JHh .jvuilcjble for 
experuliLure ori gocxls and services wiLhiin Lhie short survey 
period did not always correspond with that which would 
eventually be paid for the weaving work done during the 
corresponding expenditure period. 
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expenditures was thus increased or reduced depending on 
whether the net transfer payments were positive or negative, 
i.e. whether the cash transfers received exceeded or fell 
short of the cash transfers that were made by the household. 
The net transfers figure so calculated is included as a 
component of the non-weaving income of the household. 
2. Uses of Cash for Special Transfers 
A substantial proportion of the average weekly cash 
incomes of a large number of New Guinean weaver households 
was used for Special Transfers (i.e. for purposes other 
than the purchase of current goods and services). In fact, 
no less than 42 per cent of the total cash incomes of the 
sampled households were found to have been used in this way. 
There appeared three basic types of Special Transfers: 
(i) Taxes and Other Committed Transfers 
These transfers are part of the modern and introduced 
commercial economy and include outlays which the weaver 
tends to regard as fixed in the short run. Included in 
this group are head taxes paid annually to local government 
councils, licences which have to be renewed annually 
and school fees and expenses for schoolchildren that the 
weaver previously may have committed himself to support. 
Most Papua New Guineans over 18 years of age pay head 
taxes to their local government councils. The amount varies 
quite considerably from area to area. Whilst the tax was 
$10 per adult male per annum in the Chimbu, it was only 60c 
per annum in Marawaka. The tax was set, during 1974, at 
approximately $8.00 to $9.00 per annum around Goroka, 
$7.00 p.a. in the Yonki district and $7.00 p.a. in the Okapa 
and Tarabo area. Fifteen of the weavers claimed that they 
did not pay head taxes at all and in some cases this was 
because they were under the age limit for the tax. In some 
other cases, no doubt, this was a matter of evasion, 
although not always with intent. 
176 
School fees also constituted an important conmitment 
for some weavers. A total of 31 of the 57 weavers sampled 
were responsible for meeting the school fees and other 
school expenses of their own children or the children of 
relatives. The average outlay amongst the 31 weavers was 
approximately $7.40 p.a. 
Eight weavers paid for a licence or registration of 
some type. In most cases this amounted to $6.00 p.a. 
for a trade store licence, and was often paid on behalf 
of a brother or fellow clansman. 
Included in this category of Committed Transfers are 
any fixed and formal debt repayments made by the weavers. 
Only one weaver from the entire sample was involved in 
debt repayments of this type during the survey period. This 
weaver had amassed a substantial debt with Highland Weavers 
Pty Ltd, the suppliers of raw materials. During the survey 
period he was required to repay most of this debt and the 
repayments involved averaged out at just over $10.00 per 
week during the expenditure period recorded. 
Outlays of type (i) made by each of the 57 weaver-
households are recorded in Var. 1; Data D. Variations 
in the average cash amounts of this type of transfer made 
by the average household in each of the six sample areas can 
be noted from Table 7.1. Also, from this table it can be 
ascertained that cash used for taxes and other committed 
transfers constituted approximately 5.9 per cent of all the 
Special Transfers made by the average weaver household in 
the sample, or only 2.4 per cent of its average weekly cash 
income. 
(ii) Gifts and Other Traditional, Customary Cash Transfers 
A substantial proportion of all the cash used for 
Special Transfers was transferred to others either in the 
form of bride and other traditional payments, remittances 
to kin in home villages or simply as part of the normal 
day to day gift exchanges which are an ingrained part of 
New Guinean society. 
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Although an attempt was made to ascertain the average 
weekly amounts outlayed by a weaver household on each type 
of transfer mentioned above (see Variables 2, 3 and 4; Data 
D), it was exceedingly difficult to distinguish between 
thorn. Of ten what was recorded as a cash remittance to a 
home village or a Jarge glLL given Lo a friend could have 
been uLLiiiiately iriLended for a bride price or death 
compensation and, no doubt, some amounts recorded as 
ordinary gifts (perhaps to visiting clansmen) were eventually 
remitted to kin in home villages. Unlike type (i) payments, 
these can be either outlays or receipts and thus the net 
transfers can be a positive or a negative figure. The 
number and size of the weaver's transfers of cash in the 
form of gifts and contributions to traditional payments 
appears to be related to a number of factors which would 
include the volume and sivie of past transfers received and 
the obligation to reciprocate, his current financial 
circumstance relative to those about him, the size of the 
cash component in traditional type payments and the overall 
level of monetisation in the area in which he resides and 
in his home village, etc. Certainly the ability to give 
and contribute is related to the level of his current 
income and even the size and number of claims made upon the 
cash earner are probably related to what others believe to 
be the size of his weekly cash earnings. 
By defining a net amount of transfers and entering this 
sometimes negative amount as part of the non-weaving 
component of household income (E), one probably oversimplifies 
what is a fairly complex transaction. Two suggestions of 
a better specification come to mind but would need much 
anthropological verification before they could confidently 
be entered in an analysis of the type being undertaken herein. 
One could treat Huchi (ji f tu uiid trun[if(.'ra as being akin 
to un inloriiiul Hocial we I I ate tax i iiip(;ued by the majority 
of less fortunate clansmen to equalise partly the distribu-
tion of cash between all in the group. The amount given 
(or "paid") in this informal tax might increase proportion-
ately (or more than proportionately) with the level of one's 
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cash income. It was certainly consistent with the writer's 
(casual) observations of behaviour to assume that the 
fulfilment of an individual's traditional cash obligation 
has claim on his cash earnings prior to any normal 
expenditures he might wish to make above the level necessary 
for his minimum subsistence. 
An alternative treatment of these customary transfers 
would be to consider them as purchases of status and or 
security. The gift giver hopes, for example, that his old 
age may be cared for if, for the time being, he continues 
as a net donor. Factors such as status and security are, 
of course, almost impossible to quantify. 
A summary of transfers of type (ii) by area subgroup 
and by total sample is given in Table 7.1 as column (iv). 
The way in which the volume and size of these transfers 
varied between households with different levels of cash 
income can be seen from Table 7.2. The 57 weaver house-
holds were ranked according to the level of their weekly 
cash incomes. They were then divided into three equal 
groups of high, medium and low classes of cash earners. 
The average weekly amounts outlayed by the representative 
household of each income group on each of the various 
categories of transfers was then calculated. It can be 
seen from this table that the amount of cash simply 
transferred as gifts to others increases with increasing 
levels of household cash income. The proportion of the 
representative household's cash income outlayed in this 
way is seen to decrease very slightly with higher levels 
of cash income. It can also be noted that transfers for 
bride and other traditional customary payments and for all 
types of transfers in general not only increase with higher 
levels of cash income but the proportion out of total cash 
income so transferred also increases . 
Transfers of type (ii) absorbed approximately 69 per 
cent of the Special Transfers of the average weaver house-
hold of the sample, or 28 per cent of total weekly cash 
income. Only one weaver out of the 57 surveyed reported 
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Table 7.1 
Summary - Taxes, Committed Transfers, Gifts and 
Traditional Customary Transfers of Cash Income 
- by Area Subgroup and Total Sample 
($ per week by average household) 
( i ) (ii) (iii) (iv) ( V ) 
Special Taxes, Gifts, 
Total Transfers Committed Customary Savings 
Subgroup Cash Y. (Total) Payments Transfers (Residual) 
1, GKA 16.3 7.03 0.35^ 5.47 1.21 
(43. (2.1) (33.5) (7.4) 
2. CHI 7.33 3.02 0.27 2.48 0.27 
(41.2) (3.7) (33.8) (3.7) 
3. MKA 5.14 1.65 0.08 1.09 0.48 
(32.1) (1.5) (21.2) (9.3) 
4. YNK 11.68 6.62 0.20 1.55 4.87 
(56.7) (1.7) (13.3) (41.7) 
5. TAR 4.71 0.68 0.05 0.54 0.09 
(14.4) (1.0) (11.5) (1.9) 
H/LANDS 10.10 4.37 0.21 3.00 1.16 
(43.2) (2.1) (29.7) (11.5) 
6. POM 7.42 2.23 0.19 1.94 0.10 
(30.0) (2.5) (26.1) (1.3) 
7. TOTAL 9.67 3.90 0.23 2.71 0.96 
SAMPLE (40.3) (2.4) (28.0) (9.9) 
Notes to Table 7.1 
a = Debt repayments by one Gorokan weaver amounting to $10.27 per week 
were not included in this calculation. 
b = The percentage of other cash uses (ii) to (v) out of the total cash 
income of household. 
Col. (i) = The average weekly cash income received from all sources by 
the representative household. 
(ii) = Total average weekly amount of cash used by the household for 
Special Transfers (purposes other than the purchase of current 
goods and services) (= (iii) + (iv) + (v)). 
(iii) = Average weekly cash transferred in form of head taxes, licences, 
fees and other committed expenses. 
(iv) = Average weekly cash transferred as gifts, transfers to home 
village and traditional customary payments, e.g. bride price 
and death compensation. 
(V) = Average weekly residual (savings), i.e. cash income not recorded 
as being spent on current goods and services or used for 
purpose (iii) and (iv) above. 
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Table 7.2 
Taxes, Committed Transfers, Gifts and Traditional 
Customary Transfers of Cash 
- by Cash Income Level 
($ per week by average household of group) 
(i) (ii) (iii) (iv) (V) 
Cash 
Income 
Level 
Average 
Weekly Cash 
Y. 
Taxes, 
Committed 
Transfers 
Gifts 
of 
Cash 
Customary 
Transfers 
(bride price, 
etc.) and 
Remittances 
Total 
(ii)-(iv) 
HIGH 17.35 0.33 
(1.9)^ 
2.35 
(13.5) 
3.73 
(21.5) 
6.41 
(36.9) 
MEDIUM 7.61 0.18 
(2.3) 
1.06 
(13.9) 
1.08 
(14.2) 
2.32 
(30.5) 
LOW 4.04 0.08 
(2.0) 
0.59 
(14.6) 
0.25 
( 6.2) 
0.92 
(22.8) 
Notes to Table 7.2 
a = The percentage of average weekly cash income transferred (by type 
of transfer (ii) to (v)). 
Col. (i) Average weekly cash income received by household. 
(ii) Average weekly amount of cash paid in taxes, licences, 
fees, etc. 
(iii) Average weekly amount of cash given to others for purposes 
other than traditional payments or remittances sent home to 
kin. 
(iv) Average weekly amount of cash contributed to bride prices, 
death compensations and other customary type transfers; 
plus remittances made by migrant weavers to their parents 
and kin in home villages. 
(v) Total of transfers (ii), (iii) and (iv). 
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that he did not make any transfers of this type during the 
survey period. 
Table 7.1 indicates that the Gorokan weavers were 
generally quite heavily involved in making gifts, remittances 
and other traditional type transfers. The average weaver 
household in this subgroup transferred approximately $5.47 
per week, or approximately 3 3 per cent of its average weekly 
cash income, in this way. Most of the weavers at Makia 
came from villages in other parts of the New Guinea 
Highlands and there was a considerable volume of remittances 
being made from the weavers to their home villages. There 
was also, however, quite a sizeable volume of transfers 
being made between the weaver families themselves. This, 
perhaps, could be seen as an attempt on their part to 
achieve a degree of social solidarity amongst themselves 
for, although they came from diverse tribal groups, they 
apparently had now elected to live together in a common 
village near their place of employment. 
The Chimbu weaver subgroup, on average, outlayed 
approximately 34 per cent of their weekly cash incomes on 
traditional customary transfers and other gift giving. This 
proportion constitutes approximately 82 per cent of all 
their Special Transfers. As indicated in Table 7.3 below, 
the cash component of bride price in the Chimbu area is 
well above that for other parts of the New Guinea Highlands. 
In addition to this cash component it was common for the 
Chimbu to have to purchase with cash the many sets of bird 
of paradise plumes (at approximately $5 to $20 per set) , 
other traditional bilas and artifacts and sometimes some 
of the pigs (at average of $80 to $100 each) required in 
the exchange. 
In Marawaka, transfers of cash for bride payments and 
similar customary payments were negligible. However, the 
weaver-families, being relatively more affluent in cash 
than other Marawakans, transferred approximately 21 per 
cent of their total cash income to kin and other clansmen 
by way of gift. Most of these gifts would not be 
iB2 
reciprocated in cash form. The only weaver in the total 
sample not to have made transfers of this type was a 
Marawakan who had only recently started weaving and who 
had the lowest income earning potential of any weaver from 
the Marawakan subgroup. 
Table 7.3 Cash Component in Bride Payments 
- by Relevant Areas 
Amounts refer to the usual cash component of all recent 
bride price transactions in the area (and not just for 
the weavers) during 1974. 
Area Amount 
Goroka (Bena and Asaro) $400 - $500 
Kundiawa (Chimbu) $700 - $800 
Marawaka (Anga) Nil 
Yonki (Agarabi-Gadsup) $100 - $120 
Tarabo (North Fore) $120 - $200 
Moresby migrants: 
(in relevant home village areas) 
Gulf and Western District $300 - $500 
Coastal villages, Rigo and Marshalls Lagoon $500 - $600 
The weavers at Yonki and Tarabo, on average, outlayed 
a much smaller proportion of their weekly cash earnings on 
transfers of this type than other weaver households in the 
Highlands. The reasons for this, however, differ between 
the two subsamples. Two of the weavers in the Yonki area 
were independent operators who received quite substantial 
earnings from weaving during the whole survey period but 
to replenJah Lheir raw maLerjal aup[>lies, Lhcjy had to make 
quite large and lumpy outlays. Experience had probably 
taught them the necessity of holding fairly large liquid 
cash balances to meet these periodic but substantial outlays 
ior raw material supplies. During the period over which 
the data was collected, they appeared to be trying to 
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replenish these cash holdings (savings) and hence probably 
transferred less than was commensurate with their measured 
cash income levels. Had it been possible to collect data 
over a much longer period and so effectively to eliminate 
much of the lumpiness of their cash receipts and outlays a 
different picture might have emerged. 
The Tarabo weavers were, on average, low cash earners 
and the proportion of their total cash incomes transferred 
in gifts, bride price contributions, etc. were also low 
and accord with the relationship between cash income and 
this type of transfer suggested by Table 7.2. 
Finally, the weavers from the Moresby area made gifts 
and other such transfers equal to approximately 28 per cent 
of their average weekly cash incomes. Quite a lot of these 
transfers were to clansmen who had come to Port Moresby in 
search of work, or were sent to kin in the weaver's home 
village. 
(iii) A Residual 
The final component of a weaver household's cash 
income that did not go towards normal, regular expenditures 
is, in fact, an accounting residual although part of it 
probably constitutes savings. Much of it results from the 
limited recall of the informant and the general injfacuracies 
which are bound to arise when data has to be collected by 
the methods used for this study. Also, some of it derives 
from the relatively short time period over which the incomes 
and outlays were recorded. During the survey period a 
household may have received a large customary cash payment, 
independent weavers may have sold a large number of items at 
one time, etc. and the survey period was too short to account 
for the full and even disbursement of these receipts. 
Some initial attempts were made to collect accurate 
data on actual savings but this had to be abandoned 
eventually for, although most weavers were quite willing to 
tell of the cash amounts they held, and/or to show their 
bank passbooks, the whole concept of saving appeared quite 
foreign to most village people. Liquid assets on hand were 
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not always a fair measure of one's true savings. Some 
weavers reported holding considerable sums of cash but 
subsequent investigations in many cases disclosed that this 
amount was being accumulated for a brother's bride payment 
or for a remittance to the home village to meet a compensa-
tionary payment, etc. Again, amounts that were probably 
true savings were reported as being held by other kin and 
the size of these holdings were not always known with 
accuracy. In both such cases there was little distinction 
made between what was one's own and what was merely being 
held in one's custody. 
Nearly one half of the total sample had bank passbooks 
but only about 10 weavers actually made a deposit or with-
drawal during the survey period. Most appeared to have 
made deposits during some earlier period after being 
encouraged to do so by a government official or missionary. 
However, more often than not, this practice had been 
discontinued and some weavers were actually unaware that 
they could withdraw deposits if they so wished. 
Four weavers who did make regular use of formal banking 
facilities^ were the four independent operators in the 
Highlands. All had been encouraged to do so by officials of 
the Department of Business Development and other government 
officers who had helped them establish their businesses. 
The two Gorokan operators had increased their cash savings 
by approximately $4.40 and $2.30 per week over the total 
survey period. The amount was even higher in the case of 
the two independents from Bioka village who recorded savings 
of approximately $10.00 and $13.00 per week over the same 
period. However, because of the great irregularity and 
lumpiness of their cash receipts and outlays on raw materials 
together with the relatively short observation period, one 
is able to infer little about the normal, regular savings 
habits of even this small group of independent weavers. 
^Not one weaver in the sample currently belonged to a 
Savings and Loans Society, an institution rapidly growing 
in popularity in some parts of PNG. 
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The mean weekly value of the residual ("savings"), 
when averaged over the total sample amounted to approximately 
$0.96 per weaver household per week. This represented a 
little less than 10 per cent of the recorded cash income 
of the average weaver household, or slightly less than 25 
per cent of the recorded cash income that was not outlayed 
on current goods and services. The savings-residual for 
each of the 57 weaver-households is given as Var. 5; 
Data D. 
With savings data so inaccurate and meaningless, no 
attempt can be made to incorporate this factor explicitly 
into the analysis. The residual, along with all the types 
of transfers herein considered, will simply be deducted 
from the total cash income of the weaver household and so 
leave only that amount of cash available for expenditure on 
current goods and services to be entered in the appropriate 
income variable considered by the analysis. 
In the usual model of commodity demand where the v/ork-
leisure choice is assumed implicitly to be exogenous, one 
can abstract from the problem of savings by using the 
variable, total expenditure, in lieu of total income. As 
work-leisure choice is endogenous and, in fact, central to 
the analysis conducted in this study, this option cannot be 
used consistently. Work-leisure choice affects level of 
total income available and, in turn, the level of total 
income partly determines the demand for other commodities. 
3. Normal Expenditure 
Approximately 58 per cent of the total cash incomes 
received by the sampled weaver-households was spent by them 
on current goods and services. These constitute the house-
hold's normal expenditures. It is of interest to this study 
to consider the relative importance of various commodities 
or groups of commodities in the households' total expenditures 
and the way in which the relative importance of some 
commodities change as other important variables change. 
As no attempt wi]l be made to specify formally the 
demund luiiction lor each cJefined commodity (or commodity 
tjroup) it is c]uite impossible in the simple type of 
analysis which follows to l)old all the necessary variables 
constant whilst analysing the relationship between others. 
Although some of the inferences drawn therefore need to be 
treated with caution some interesting and informative 
patterns emerge nonetheless. 
The expenditure data will be analysed according to: 
(a) the area in which the weaver worked and resided. 
To some extent this reflects the relative availability 
of goods and their prices in various different parts 
of Papua New Guinea; 
(b) the household's total cash income; and 
(c) the household's non-monetary (subsistence) incomes. 
A complete set of data on the cash expenditure on 
various current goods and services by each of the 57 sampled 
weaver households is presented in Data D as Variables 6 to 26. 
A summary of expenditures by area subgroup and by total 
sample is given in Table 7.4. 
It can be noted that approximately 53.8 per cent of the 
total normal expenditure by the average weaver household 
sampled was on food items (including tobacco and alcohol). 
Although non-traditional staples in the form of ri ce and 
flour T^rcxlucts (mainly navy biscuits) are relatively 
important, constituting just over 11 per cent of the normal 
cash expenditure of the average weaver household, the cash 
purchase of traditional and other locally grown garden produce 
from the local produce markets was also quite significant 
(constituting approximately 10 per cent of total expenditures). 
One miglit expect that the aiiunjnt expended on these latter 
items by any household would depend to a large extent on the 
non-monetary income available to it. This is farily well 
substantiated by Table 7.5. Each of the 57 households was ^ 
ranked according to the amount of non-monetary (food) income 
^Valued according to the uniform price method (see Chapter 6). 
TaJple 7.4 Sunmary - Expenditures or. Current Goods and Services 
- by Area Subgroup ar.d Total Sariple 
($ per week by average household of group or subgroup) 
(i) (ii) (ill) (iv) (V) (vi) (vii) (viii) (ix) (X) (xi) (xii) (xiii) (xiv) (XV) 
Area 
Subgroup 
x; ir. C c! K £ M tn £ C C CP 3 «! J-i • C m o r; (U 0 • £ 4J C c- ^ c f—! • o B • JJ > rH M w V. c iH It c r— - r - l 
0 t - X) •H <D 0 • H ta c 1—1 rH u c c Q) (D • \ 0 t u c u X. V. JZ c c. cc 0) c t; C. k. cr ^  CT a c c 0 B rH 'C 4-> 0) c. c u t— •i- i. ^ C -H C -H (0 u e x C C D • r i rH 0 0 ^ iH X tc o X 3 fO (T5 -H u •H •H • H \ 0 r - t +J < 0 r H c a (D K IT •H K a E- K {ri ei C E- < tr. fc^ u c- C- Ci. X 
16 .32 6.68 8.90- 4.37- 1.37 0.88 0.94 0.96 0.60 4.77 0. 75 0.81 0 .17 0. 57 1. 
(5 ^3.2)^ 30.07 11.46 (15.8)^ (10.2) (10.8) (11.3) ( 6.9) (54.9) ( 8, 6) ( 9.4) (1 .9) ( 6. 6) (18. 
(2.9) 
2. CHI 
(8) 
(5.0) 
3. MKA 
(13) 
(4.0) 
7.33 
5.14 
4. YNK 11.66 
(5) 
(3.3) 
5. TAR 
(5) 
(2.1) 
4.71 
4.32 5.10-
(56.9) 11.59 
3.49 1.46-
(67.9) 10.86 
5.06 4.41-
(43.3) 20.09 
4.03 
(85.5) 
H/LANDS 10.10 
(48) 
(3.5) 
3.28-
6.89 
5.68 1.46-
(56.2) 30.07 
2.20- 0.55 0.74 0.69 0.66 0.16 2.80 
7.14 (12.7) (17.2) (15.9) (15.3) ( 3.7) (64.8) 
1.36- 0.03 0.32 0.60 C.39 0.10 1.44 
9.15 ( 0.8) ( 9.2) (17.2) (11.2) ( 2.8) (41.3) 
3.62- 0.18 0.58 0.77 1.18 0.65 3.36 
7.09 ( 3.5) (11.5) (15.2) (23.3) (12.8) (66.4) 
2.19- 0.25 0.60 0.48 0.64 0.02 1.99 
6.10 ( 6.2) (14.9) (11.9) (15.9) ( 0.5) (49.4) 
1.36- 0.63 0.65 0.74 0.75 0.34 3.11 
11.46 (11.1) (11.4) (13.0) (13.2) ( 6.0) (54.7) 
0.61 C.3C 0.06 0.26 0.29 
(14.2) ( 6.9) (1.4) ( 6.0) ( 6.7) 
0.54 0.96 0.02 0.16 0.34 
(15.5) (26.0) (0.6) ( 4.6) ( 9.7) 
0.69 0.44 0.16 0.18 0.23 
(13.6) ( 6.7) (3.2) ( 3.5) ( 4.5) 
0.30 0.21 0.20 0.32 1.01 
( 7.4) ( 5.2) (5.0) ( 7.9) (25.1) 
0.61 0.67 0.12 0.34 0.83 
(10.7) (11.8) (2.1) ( 6.0) (14.6) 
. . . /2 
Table 7.4 - Continued 
Area 
Subgroup (i) (ii) (iii) (iv) (V) (vi) (vii) (viii) (ix) (x; 1 (xi) (xii) (xiii) (xiv) (XV) 
6. POM 7.42 5.17 2.89- 1.86- 0.17 0.50 0.39 1.27 0.21 2. .54 0.70 0.32 0.05 0.94 0.62 
(9) (69.7) 13.49 9.51 (3.3) ( 9.7) ( 7.5) (24.5) ( 4.2) (49. .2) (13.5) ( 6.2) (0.9) (18.2) (12.0) 
(1.2) 
TOTAL 
SAMPLE 9.67 5.61 1.46- 1.36- 0.56 0.62 0.69 0.83 0.32 3. 02 0.63 0.62 0.11 0,44 0.79 
(57) (58.0) 30.07 11.46 (10.0) (11.1) (12.3) (14.8) ( 5.7) (53. 8) (11-2) (11.0) (2.0) ( 7.8) (14.1) 
Notes to Table 7.4 
a = The number of weaver households in the subgroup. 
b = The average number of AECU's belonging to each household in the subgroup. 
c = The total average weekly cash expenditure on current goods and services, by the representative household within the 
area subgroup as a percentage of its average weekly cash income from all sources (refers to bracketed numbers in 
Col. (ii) only). 
d = The average weekly expenditure on each of the various commodity groups (v) to (xv) by the representative subgroup 
household as a percentage of its total weekly cash purchases of current goods and services. 
Col. (i) The average weekly total cash income acquired by the representative (average) household of the subgroup. 
(ii) The average weekly cash expenditure on all current goods and services made by the representative household. 
(iii) The range of (i) amongst the households within each subgroup. 
(iv) The range of (ii) amongst the households within each subgroup. 
Cols, (v)-(xv) refer to the average weekly cash expenditures made by the representative household on: 
CD • • ./3 CO 
Table 7.4 - Ccr.rir.ued 
(v) Traditional and other locally grown vegetables sold in the local produce markets. 
(vi) Rice arid flour products (mainly navy biscuits) . 
(vii) Tinned fish and tinned meats. 
(viii) Other foods and tobacco products: the "other foods" consist mainly of sugar, dripping, fresh and frozen meats 
and poultry, confectionary, ice-crearri, and eat-house foods (pies, sausages, etc.). 
(ix) Alcohol (mainly beer) and stimulants (mainly betel nut). 
(x) All fcod items (v) to (ix). 
(xi) Clothing goods, including shoes. 
(xii) Other personal and household durables (including tools) e.g. radios, suitcases, torches, towels, sheets, blankets, 
plates, knives, spades, cooking appliances, etc. 
(xiii) Personal and household expendables e.g. soaps, washing powder, kerosene, hair oils, etc. 
(xiv) Fares; mainly on buses and public motor vehicles (PMV's). 
(xv) Miscellaneous expenditures; including gambling and entertainment. 
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available for the consumption of each AECU in the household 
per week. The total sample was then divided into three 
subgroups of equal size according to whether non-monetary 
income per AECU was of high, medium or low rank. The value 
of this variable for the representative (average) household 
within each of the three subgroups was calculated (see 
column (i)) together with its average weekly expenditure on 
five food commodity groups (columns ( iv) to (viii)) . 
It can be seen from this table that the household's 
cash expenditure, both on traditional garden produce and on 
imported staples increases as the non—monetary income 
available per AECU within the household decreases. Whilst 
the 19 weaver households with the lowest non-monetary (food) 
income per AECU spent, on average, 78c per week (or 13.4 
per cent of total current item expenditure) on traditional 
garden produce and 81c per week (or 14 per cent of total 
current item expenditures) on imported staples, those 19 
households with the highest non-monetary incomes per AECU 
(but with quite similar average weekly cash incomes) spent, 
on average, only 36c per week (6.4 per cent of current 
item expenditures) on traditional garden produce and 33c 
per week (5 per cent) on imported staples. This factor 
helps explain the low relative expenditures on such items by 
the Marawakan households where attachment to traditional 
society is still very strong and subsistence garden production 
widespread and quite productive, and the relatively greater 
significance of such purchases amongst the Gorokans. Fourteen 
of the 17 weaver households from the Goroka subgroup did not 
live in their home village areas and thus had limited access 
to garden land. Although many of these households were 
busily trying to establish gardens on some small plots made 
available to them, at the time of the survey they still had 
to rely on purchases of staple (traditional and imported) 
for much of their regular food requirements. 
Neither table satisfactorily explains the considerable 
importance of such expenditures made by the average Chimbu 
weaver household. Non-monetary (garden production) incomes 
both per household and per AECU for those of this subgroup 
Table 7.5 Summary - Cash Expenditure on Selected Goods in Relation 
to Availability of Non-Monetary (Food) Income to the 
Household 
($ per week by average household in group) 
(i) (ii) (iii) (iv) ( V ) (vi) (vii) (viii) (ix) (x) 
0) 
Value of 
Disposable 
Non-Monetary 
(Food) Income 
per AECU 
w 0) 
^ C l^! c w U C w 
<J) • 10 0 o 0 Cn 13 TO 0 03 - p W 
- p a 01 £ rO 0) O t -P u c n3 • H 
s : (C e U e U • - p • > f H w (/} TO W u r H TO 0 • H 0) 
- — M in 0 tz • c c Ti tM TD • H <D TO 0 i H O • H C -P & 
0 0) rH u i H C 0) c « \ 0 t i 2 O ^ ^ P t j > • H Vl 
D u rC c S-l fO CD 0) U 0 0 O e 1 > o 
D u • H • H 4-> H <D -P a . ^ (C U O , C C U-l E-1 u • H rH > TO 4-! 
r H w c 0 a, 0 X 0 X M • H • H - H \ i H -P i H • H 0) 4-1 
m < 3 tH w u w 05 tH E l o < W c — S W 
HIGH a 1.51 9.74 5.62 0.36 0.33 0.58 0.65 0.20 2.12 13.3 
(2.5) (57.7)^ (6.4)"" (5.0) (10.3) (11.6) (3.5) (37.7) 
MEDIUM 0.91 8.71 5.32 0.47 0.69 0.76 1.15 0.33 3.40 14.7 
(4.4) (61.0) (8.8) (13.0) (14.3) (21.6) (6.1) (63.9) 
LOW 0.38 10.36 5.81 0.78 0.81 0.72 0.72 0.41 3.44 15.6 
(2.6) (56.1) (13.4) (14.0) (12.4) (7.1) (7.1) (59.2) 
Notes to Table 7.5 
a = Average number of AECU's within households of group. 
b = Average weekly cash expenditure on current goods and services by representative (average) household of group as a 
percentage of its average weekly total cash income. 
c = Average weekly expenditure on items (iv) to (ix) as a percentage of average weekly total expenditure on all current 
goods and services (by representative households). 
Table 7.5 - Continued 2 
Cols, (i) The value of disposable non-monetary (food) income per AECU within each household. Non-monetary income is 
valued by the uniform price method (See Chapter 6) and a correction is made for pig consumption of kaukau. 
(ii) Average weekly cash incom.e from all sources of the representative household. 
(iii) Average weekly cash expenditures on all current goods and services by the representative household. 
(iv)-(ix) Refer to commodity expenditures as defined in Notes to Table 7.4. 
(x) The amount of weaving effort supplied by the average weaver in the subgroup (in hours per week). 
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were above the overall sample mean. The high weekly 
expenditure on staples by the average Chimbu weaver house-
hold of $1.29 per week (or 29.9 per cent of all its current 
expenditures) can be explained partly by two factors. 
First, the average Chimbu household was larger than others 
in the total sample, i.e. 5.0 AECU's per household compared 
with the overall sample average of only 3.1; and, finally, 
the fact that two of the Chimbu weavers spent most weekdays 
in the township, returning to their families in the village 
on weekends. Their personal consumption of purchased staple 
has inflated the subgroup average. 
One also needs to explain why, in fact, any im.ported 
staple is purchased at all by households with apparently 
adequate traditional garden production to meet their total 
annual food demands. Besides offering a little variety to 
a diet based heavily on kaukau, casual observation offers 
perhaps three or four other factors in this explanation. 
Rice (like many other trade store goods) is a convenient 
good with which to meet household needs on days when, for 
some reason, the wom.en do not attend their gardens or 
garden production is temporarily low. The relatively 
limited keeping quality of most traditional staples largely 
precludes their storage to meet these temporary shortages 
which are bound to arise in even the most productive 
gardens. In addition to these factors, the purchase and 
consumption of purchased staples now appear to have an aura 
of status amongst people in some areas and, furthermore, 
rice is becoming increasingly common in ceremonial feasts 
where it supplements (and sometimes even substitutes for) 
kaukau. 
Tinned fish, and to a lesser extent, tinned meats are, 
[jerhaps, the most important regular cash purchases of many, 
if not most. New Guinean households. Tins of fish and meat 
usually can be found even in the smallest and most remote 
trade store. The average weaver household in the sample 
spent f)9c i^ er week (or 12.3 per cent of its total weekly 
cash expenditures) on these items. From Table 7.4 it can be 
seen that the relative importance of purchases of tinned fish 
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and meats, i.e. the expenditures on these items as a 
percentage of total current item expenditures, was greatest 
in Marawaka and lowest in Port Moresby. The highest actual 
($c) expenditure on such items was made by the representative 
Gorokan household (94c per week). 
As the traditional diet of the New Guinea Highlands is 
relatively poor in animal protein, tinned fish and tinned 
meat provide a valuable supplement. It is certainly common 
for a tin of fish to be mixed with traditional vegetable 
for the family's evening meal. Thus, even in Marawaka where 
traditional non-m^onetary (food) production and consum.ption 
was relatively high, the average Marawakan weaver household 
spent 60c per week on tinned fish and meat (or 17.2 per cent 
of its total weekly cash expenditure). 
The apparently low relative importance of expenditures 
on these items (and even on rice) by the Moresby weaver 
households does not accurately reflect their actual consumption 
of tinned meat, tinned fish and rice. Most of what has been 
defined as the non-monetary income received by this group, 
i.e. customary and obligatory gifts of food by the more 
affluent wantoks, actually would have cons^isted of meals of 
rice and tinned fish. The consumption of non-market garden 
produce amongst the Moresby weavers was negligible and the 
per capita consumption (rather than cash expenditure on) 
rice and tinned fish probably would have been higher for 
these weavers than for those in the Highlands sample. 
From Table 7.5 one can see some evidence of a decline 
in the relative importance of expenditure on tinned fish and 
meats with the increasing availability of non-monetary 
incomes (see column (vi)), although this is not nearly 
as marked as the case of purchases of imported staples. 
It would appear from Table 7.6 that expenditure on 
tinned fish and meats is closely related to the level of the 
household's average weekly cash income. As with Table 7.5, 
the 57 weaver households were ranked according to the level 
of the average weekly cash income of the household and then 
divided into three subgroups of equal size (of high, medium 
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and low cash income level). Expenditure on tinned fish and 
meats certainly appears higher in groups with higher cash 
incomes but the proportion of total current expenditures 
being made on such purposes appears to fall as the level of 
cash incomes increases, indicating that the income elasticity 
of demand for these items is probably less than unity. Such 
a falling off in the relative im.portance of these purchases 
also seems to be more marked than is the case of expenditure 
on imported staples. 
Expenditures on Other Foods and Tobacco Products is 
less explanable by this simple analysis than that on other 
items already discussed and quite a lot is probably hidden 
in the commodity aggregation. There is certainly evidence 
in Table 7.6 that expenditures on this comjnodity group 
(which includes such items as sugar, dripping, confectionary, 
frozen chickens, fresh meats, ice cream, cigarettes and 
tobacco) is related to the level of the household's cash 
income and that the relative importance of such expenditures 
declines at higher levels of cash income. Hov/ever, the 
actual expenditures made on some of these commodities during 
the survey period was also affected by many transitory 
factors (i.e., whether or not the weaver or his family 
visited a large town during the survey weeks, etc.) and in 
this respect the large expenditures on these item.s recorded 
for the Yonki group v/as probably abnormal. From casual 
observation it seemed likely that the relative importance of 
such expenditures out of total weekly expenditures, and 
especially the importance of the non-tobacco component of 
this commodity group, was partly related to the relative 
availability of such goods (a factor closely related to the 
weavers place of residence). Most perishable meats and 
frozen goods were available only in the larger towns where 
there is electricity and refrigeration. This factor would 
probably explain the high relative importance of such 
expenditures by the average Moresby weaver household. One 
can infer little from the apparent relationship between 
expenditure on other foods and tobacco and the availability 
of non-monetary income to the household. Areas where the 
Table 7.6 Summary - Expenditure on Total Goods and Services and Selected Items 
in Relation to Household Cash Income 
($ per week by average household of group) 
(i) (ii) (iii) (iv) (V) (vi) (vii) (viii) (ix) (X) (xi) 
CASH 
INCOME 
w 
—, • QJ w U >1 <D 0) c 4-1 •H e u <D C > 0 a, (1) p Q) u p X ^ 0) Q) c 0 w w s M in P \ 1—1 u in 
• ^ 1—1 to 'D > cn iH +J c 0 < to fO o o 0 u — ' EH u 
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o o o u fc u (0 XI (1) o Eh •P O 
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U -P r-t W < 
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x: 4-J o tH 
u 
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m x> to rH lO P C Q 0 
in • 
yi ^ w • 01 s 
a; 0) 0) 
0) 
Cn C -P •H M > O . IC >4-1 Oi 0) ip 5 W w 
HIGH 
(3.0)^ 
MEDIUM 
(3.2) 
LOW 
(3.21 
17.35 
7.61 
4.04 
8.51 
(49.0) 
5.19 
(68.2) 
3.12 
(77.2) 
0.98 
(11.5)^ 
0.61 
(11.7) 
0.08 
( 2.6) 
0.92 
(10.8) 
0.60 
(11.5) 
0.36 
(11.5) 
0.94 
(11.0) 
0.62 
(11.9) 
0.51 
(16.3) 
1.29 
(15.2) 
0.84 
(16.2) 
0.57 
(18.3) 
0.58 
(6.9) 
0.27 
(5.2) 
0.10 
(3.3) 
4.71 
(55.3). 
(27.1)' 
2.94 
(56.6) 
(38.6) 
1.62 
(51.9) 
(40.1) 
0.85 
(10.0) 
0.72 
(13.9) 
0.32 
(10.3) 
0.78 
( 9.2) 
0.53 
(10.2) 
0.54 
(17.3) 
19.9 
12.8 
11.2 
Notes to Table 7.6 
a,b,c = as defined for Table 7.5. 
d = Percentage of expenditure on all food items out of average weekly total cash income. 
Cols, (i) and (ii) As defined for Cols, (i) and (ii) respectively, in Table 7.4. 
(iii) to (x) As defined for Cols, (v) to (xii) respectively, in Table 7.4. 
(xi) As defined for Col. (x), Table 7.5. CTi 
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non-monetary garden production of the average weaver house-
hold was high were often those areas which were quite 
distant from the major town centres where goods were most 
readily available. 
Availability also appears an important factor in 
explaining the very small expenditures on alcohol and 
stimulants by the weavers of Marawaka and Tarabo. Alcohol 
was not available in either centre and the nearest town where 
it was available was, in both cases, quite distant. Table 
7.6 indicates that expenditure on alcohol appears to increase, 
and to increase m.ore than proportionately with an increase in 
household cash income. This would indicate that the income 
elasticity for alcoholic beverages and stimulants was 
greater than one. 
Little should be inferred from the apparent relationship 
between alcohol purchases and the household's acquisitions 
of non-monetary income as indicated in Table 7.5. Households 
which had low average non-monetary incomes per AECU were also 
likely to be those living in areas away from their traditional 
villages and garden lands and who had now come to live in or 
near urban centres. It is in these centres that alcohol is 
most readily available. 
Expenditures on All Food Items taken together does 
appear to increase with increases in the level of household 
cash income but the proportion of the household's cash 
income spent on food items shows a tendency to decrease at 
higher cash income levels (see Table 7.6) supporting the 
more general contention that the demand for food items is 
basically income inelastic. The data, however, does not 
show any clear relationship regarding the relative importance 
of food purchases out of total household expenditure at 
different levels of household cash income (column (viii), 
Table 7.6). As one might expect, cash outlays on food are 
shown to constitute a lower proportion of total cash 
expenditure for households with high non-monetary (food) 
incomes than for households which are able to acquire only 
a relatively small proportion of their food requirements in 
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the form of subsistence sector food production or from the 
obligations of their better paid v;antoks to provide them 
with meals. This would explain the fairly low relative 
importance of food purchases in the total cash expenditures 
of the Marawakan households (Table 7.4). 
The variations in expenditures on clothing items by 
the average weaver households of the various area subgroups 
is somewhat more difficult to explain. Average household 
expenditure on clothing was quite high amongst Gorokan and 
Moresby weaver households which might lead one to suspect 
that this reflects the greater range and availability of 
clothing in the urban areas and the weavers' greater contact 
with all aspects of the monetary economy and Western tastes. 
However, expenditures on clothing v/ere also relatively high 
in Yonki and Marawaka where the range of clothing items 
available locally was, in each case, fairly limited. 
Clothing purchases, in fact, constituted over 15 per cent 
of the total cash purchases of the representative Marawakan 
weaver household. The fairly high average figure is, 
perhaps, a little inflated by the substantial purchases of 
clothing items by two Marawakans who had visited Goroka 
during the survey period. 
Table 7.6 suggests a close positive relationship 
between expenditure on clothing and the average weekly cash 
income of the household, and there is slight evidence that 
the relative importance of clothing purchases out of total 
cash expenditures diminishes with higher income levels. 
This latter fact would suggest that the income elasticity 
for clothing is close to, or slightly less than, unity. 
Purchases of other personal and household durables 
(including tools), again varied quite markedly between 
households in the different geographical areas. Of course, 
a recent purchase of a radio, a lamp or several tools by 
one or a few households within a small subgroup would tend 
unduly to inflate the average value for the subgroup and 
the short survey period was inadequate in such cases where 
purchases tend to be infrequent and lumpy. Again, it is 
i'J'J 
difficult to account for the high relative importance of 
these expenditures by the Marawakan weaver households 
(constituti ruj approximately 2H per cent of their total cash 
ex[jend L tures) . As tlie Marawakans would have been exposed 
to such items much later than any other subgroup in the study, 
it is possible that they are seeking to build up their stocks 
of such items at the expense of greater purchases of imported 
foods. They are able to do this, of course, by relying on 
their household gardens to meet their food requirements. 
Consequently, households in the other areas may have, by 
now, acquired substantial stocks of tools and household 
items, etc. which are sufficient for their current purposes 
and are thus able to direct ttieir ex[)endi tures to other 
commodities. However, much better data, collected over a 
longer period of time than was practicaJjle in this study, 
would be required before one could seek a more feasible 
explanation or test the one above. It is fairly apparent 
that expenditures on this commodity group increase with 
increases in household cash income and it also appears from 
this simple analysis of the data that the relative importance 
of such expenditures out of the total normal cash expenditures 
of the household declines at higher levels of household cash 
income (see column (ix) of Table 7.6). The suggestion that 
the income elasticity of demand for personal and household 
durables is less than one has an interesting implication. 
New Guineans may well place a different subjective value on 
such goods than do Europeans and not necessarily see them 
as luxuries (HI whicti to devote a lar<jer share (J f one's income 
as the level of that i ncc^me rises (jver time. Tlie consequent 
effect of the demand for such goods on one's work incentives 
is thus likely to differ in each case. 
It can be noted from Table 7.4 that purcliases of 
personal and hcjusehold expendable items, e.g. soaps, washing 
powder, kerosene, hair oil, other cosmetics, etc., constitute 
a relatively small part of all current item expenditures and 
no separate conmient on them seems necessary. Fares, however, 
are quite an important item of cash expenditure generally, 
and are particularly important in some areas. Over 18 per 
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cent of the total cash expenditures of the Moresby weavers 
was on bus and PMV fares around the city and on fares to 
and from their home villages. Fares necessarily incurred 
by some of the Moresby weavers to attend their looms were 
counted as a business cost and this had the effect of 
reducing the returns to their weaving labour. Again, the 
amounts spent on fares could depend on a large number of 
factors, e.g. the distance from one's kin, the availability 
of services, etc. for which sufficient reliable data were 
not available and for which a much more extensive survey 
period seems necessary before one can make a fruitful 
analysis . 
Finally, the size of the liousehold's total weekly 
cash expenditures on all current goods and services 
warrants some comment. Table 7.6 is relevant in this 
respect. A rather strong positive relationship is apparent 
between the household's expenditure on current goods and 
services (i.e. its normal expenditures) and its total average 
weekly cash income (see column (ii). Table 7.6). However, 
the proportion of the household's cash income expended on 
current goods and services declines quite markedly with 
increases in household cash income. Can one infer from this 
that the increasingly larger component not spent for such 
purposes is saved and/or used for investment purposes? Data 
on such matters are most difficult to obtain and tend to be 
unreliable. The limited material available herein can, thus, 
only be treated as being suggestive rather than as offering 
adequate proof. 
If one nov7 compares colum.n (ii) of Table 7.6 v/ith column 
(v) of Table 7.2 one sees an interesting relationship which 
might suggest a fruitful (but future) area of research. 
Whilst the proportion of household cash income spent on 
current goods and services tends to decline at higher levels 
of cash income, the amount and proportion of total cash 
income transferred to others and used within the traditional 
exchange system appears to increase and, in some respects, 
it increases more than proportionately. 
201 
In this study cash outlays for gifts, bride prices, 
etc. are regarded simply as cash transfers and an amount, 
net transfers received, is defined and used in the m.ain 
analysis of Chapters 9 and 10. 
From Table 7.6 one can also notice the relationship 
between the number of hours of weaving input (per week) 
performed by the weaver, the weaver household's average 
weekly cash income, and its cash expenditure on current 
goods and services. On average there is a strong suggestion 
that the weaver households having the hardest working 
weavers also have the highest average weekly cash incomes 
and make the highest average weekly expenditures on goods 
and services, i.e. weavers work to earn money for the goods 
and services that it will buy. It is thus reasonable to 
try to explain the variations in the supply of weaving effort 
within a theoretical framework which partly einbraces the 
v;eaver household's demand for current goods and services. 
However, even the simple analysis of demand as conducted 
above suggests that the income elasticity of demand for a 
numljer of current goods and services and, in fact, for all 
normal expenditures in aggregate, is less than unity. 
Furthermore, earlier chapters indicated that many weavers 
worked well below their potential and did not seem to want 
to earn all the cash that they could from the opportunity 
provided for them. 
In the following chapters, the formal analysis to 
explain the variations in the weekly weaving input of the 
weavers in the sample group will attempt to allow for the 
most consequential and general factors which appear to 
affect demand for current goods and services. However, it 
will also seek to include and specify other important 
variables which relate more specifically to the labour-
leisure choice of the particular workforce group being 
studied. 
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4. The Relative Prices of Current Goods and Services 
As the sample was drawn from six different geographical 
areas of Papua New Guinea, each separated from another by 
considerable distances, it was natural to expect that the 
prices of many current items varied significantly from one 
area to another. 
If one was to estimate the demand function for each 
comjnodity or group of commodities, the prices of the item 
or group usually would have to be entered as an independent 
variable in the function. This, therefore, would call for 
the construction of a meaningful price index for each group 
of items that one wishes to consider. In the current case, 
a simultaneous estim.ation of the full set of n + 1 demand 
equations (i.e. one for each category of current good or 
service and one for leisure) would require the construction 
of relevant price indices for each of the n + 1 items in 
each of the six different price regions. 
As official and published price data for Papua New Guinea 
did not have the specific regional breakdown necessary for 
such an analysis, any price index required for the study had 
to be constructed from the survey data collected by the 
writer in the field. A basic requirement of price index 
construction and meaningful price comparison is that each 
particular item included in a defined commodity group index 
(Food, Clothing, etc.) be of the same quality or brand and 
be presented for sale in closely similar quantity packages. 
Most New Guinea trade stores had a very limited range of 
stock and there was sometimes only a single trade store in a 
particular area from which some subgroup of the sample was 
drawn (e.g. Marawaka and Tarabo). Thus, there were only a 
small number of stock items common to each and every trade 
store which were sufficiently comparable to allow the 
construction of any price index. In fact, the 13 items so 
found were all food goods (including tobacco and stimulants) 
representative of some category of food item.s defined in 
the section above. Whilst some particular items of clothing 
(men's shirts, shorts, blouses, etc.) and tools and household 
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utensils were available in all trade stores, they were not 
found to be of sufficiently similar quality or quantity to 
permit the meaningful comparison of prices and thus allow 
the construction of price indices for these non-food 
categories of goods. 
The fact that all the necessary commodity group price 
indices could not be constructed was alone sufficient to 
preclude any attempt at a full systems estimation and 
analysis. Whilst the single equation estimation does not 
completely avoid this dilemma (as will be seen from the form, 
of the estimating equation presented in Chapters 9 and 10) , 
full knowledge concerning all of the commodity group prices 
does become less critical to the analysis. 
From the limited price data that could be gathered it 
was possible only to construct a comm.odity group price index 
for Food Items. However, as has been shown above, expenditure 
on food items constituted approximately 54 per cent of all 
normal expenditure by the average weaver household. It 
would seem, fair also to assume that the relative prices 
between different price regions of other commodities (i.e. 
non-food item.s) would be reasonably reflected by the Food 
Item price index so constructed. 
The price index used took the general form of a 
Layspere's price index. In effect, it was necessary to 
obtain a particular value of the index for each of the 57 
weaver households in the sample. However, as they actually 
were grouped into six different price regions it was 
necessary only to calculate six values of the index. 
The form of the index can be expressed as follows: 
_ V ^ ( ^ i k o ) 
^kh = PFh - Pj^, ^ Pj^, qjko 
where 
n = n is the Food Item price index relevant to ^kh '^ Fh household h. (h = l,.../5/) 
p. is the price to the h^^ household of the 
^^^ individual food commodity (element) within 
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the general Food Item (k) group. 
Pjj^ ^ is the mean sample price of the element 
within the general group, i.e. the sum of 
the price paid for a given unit of j by each 
of the 57 weaver households t 57. 
th P-v^ is the mean sample expenditure on the j J KO J KO 
commodity, and 
T. p., q. is the mean total expenditure on all j jek items v/ithin the general Food Item (k) group. 
Note that whilst it may be more comm.on to use sets of 
prices and expenditure weights of a single base region (or 
city) when calculating a Layspere's price index to account 
for price differences between different regions (cities) 
of a country, it was felt that, for the purposes of the 
current study, the mean price and weights taken from the 
total sample was more useful. The index value for each 
household is relative to each other household and can also 
be seen in relation to some notion of an "average" price 
applicable to this particular sample of weavers. In any 
case, the fairly small number of households sampled in any 
one price region and the relatively short duration of the 
expenditure survey period meant that the expenditure weights 
obtained from any particular subgroup could have been (and 
some were) incomplete (i.e. there being no recorded 
expenditure on some items by any household in the subgroup 
during the short survey period). These weights were thus 
less reliable than those obtained when the 57 households 
were treated in aggregate. Regardless of how well they are 
constructed, price indices tend to be quite brittle tools of 
analysis and those indices constructed herein are none the 
less so. 
Having decided on the form of the index another problem 
arose. Should the index be calculated by taking into account 
only those food items and quantities which were actually 
purchased with cash by the weaver households or should the 
non-purchased (home produced garden produce, etc.) but 
consumed items also be included in the index and priced 
accord Liicj Lo Llieir appropr i <i Le locdi market prices? It was 
decided Lo do boLli and to es Li mate the final model using 
(separately) eacli one of tlie two possible values of the 
index. 
I n add i t i. on to the formal construction of a price 
inciex an attcMiipt was also m.idc," to price a [jarticular bundle 
of ()oods in .ictual tc.-rms rather than <):j an index. 
Tlie bundle Wiis cjs l.ollows: 
PART A - 7 lb. rice 
3 I. i ns ol^  r i sh ( I S ()•/.. I i ns) 
V'-j [)ackel. s ol n.jvy Ijiscuits 
PART U - 1 pkt 20 cigarettes (cheapest brand available) 
1 pkt Muruk tobacco 
2 sticks twist 
h kg. sugar 
Part A was selected as being representative of the three 
most common food items purchased from New Guinea trade stores. 
The quantities were calculated to provide 1 T^ ECU with 
approximately 2500 calories per day for one week. 
Part B represents simply what the writer judges to be 
a typical weekly purchase of tobacco and sugar by a 
representative cash earning household in Papua New Guinea. 
All the relevant price data calculated by these methods 
are presented in Table 7.7. 
The prices of the individual commodities included in 
the index and the expenditure weights given to each can be 
found in Appendix D. 
There were many anomalies in the pricing of trade store 
goods in areas applicable to the sample, and when the number 
of stores in any area were small these anomalies tended to 
persist. In several of the areas surveyed, the only trade 
fciL(jr<j(M) waiJ (jwtuMj .Hid opt.-r <11 i:d l>y a (;liur(;li iiiinuiori an(i 
a 1 I hoiKjh I raniipfu t coiit. on all i Icm.M Mold by it were high 
Bome missions actu.ilJy subsidised the price of rice and 
Assuming: 1600 calories per 1 lb. of rice, 860 calories per 
15 oz. tin fish, and 270 calories per 2 oz. navy biscuit 
(3 per packet). 
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tinned fish by charging higher prices for tobaccos and other 
goods which they regarded as luxuries. A simple and 
explanable pattern of relative prices just did not emerge. 
One might expect that prices in Port Moresby, the main port 
city, would be considerably lower than in remote Highland 
villages but this was not always so. The Moresby index was 
partly inflated by the very high prices of fresh vegetables 
obtaining in the city. 
Table 7.7 Prices of Food Items by Area 
Area (i) (ii) (iii) (iv) 
GKA 92.0 84.6 $2.68 $1.09 
CHI 101.9 112 .7 $2 .82 $1.06 
MKA 100. 6 70.2 $3.44 $1.26 
YNK 97.6 96.2 $2.82 $1.10 
TAR 94.7 80. 3 $2.88 $1.14 
POM 114.9 159. 2 $2.59 $1.02 
(i) = using a Layspere's Index and including only items 
purchased with cash. 
(ii) = using a Layspere's index but including and weighting 
non-purchased (home produced) foods - prices used 
being the local market price of kaukau. 
(iii) = the actual ($c) price of a selected bundle; Part A. 
(iv) = Part B of (iii) above. 
No further attempt will be made in this study to try 
and explain the differences in prices as indicated by the 
prices indices presented herein. The use which will be 
made of these indices in the analysis of labour response 
will become obvious in Chapters 9 and 10. 
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DATA SET D 
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VAR. 
Obs . 
(1) (2) (3) (4) (5) 
1 . 2 1 . 0 0 . 25 2 . 3 2 . 3 9 
2 .OB . 5 6 . 8 0 2 . 1 8 . 0 0 
3 . 0 0 . 5 6 3 . 7 8 . 76 . 0 0 
4 . 1 7 . 0 0 2 . 5 8 3 . 1 0 . 0 0 
5 . 1 2 4 . 1 1 . 4 0 3 . 6 6 . 0 0 
6 1 . 1 2 2 . 0 0 1 . 3 3 2 . 2 0 1 . 3 1 
7 . 3 1 1 . 0 0 2 . 9 4 5 . 3 0 2 . 4 5 
8 . 1 9 . 0 0 . 0 0 . 34 ,58 
9 . 0 8 3 . 0 0 4 . 0 0 1 . 5 6 1 . 2 7 
10 . 0 0 1 . 6 3 1 . 5 0 . 57 . 85 
11 . 8 1 1 . 5 0 1 . 1 2 3 . 07 . 36 
12 . 1 5 . 0 0 6 . 2 2 4 . 7 3 1 . 4 4 
13 1 . 0 4 1 . 0 0 1 . 8 1 2 . 3 8 3 . 7 6 
14 . 12 2 . 5 0 3 . 4 6 3 . 1 9 . 0 0 
15 . 1 5 2 . 2 2 1 . 1 1 3 . 7 8 1 . 4 9 
16 1 . 1 2 . 0 0 . 45 2 . 9 5 4 . 4 0 
17 . 2 9 .44 .13 . 18 2 . 3 4 
18 . 2 7 . 3 0 . 8 0 1 . 5 7 . 6 1 
19 . 27 . 22 . 0 0 1 . 0 8 . 00 
20 . 1 9 6 . 0 9 . 00 . 0 0 .05 
21 . 44 1 . 2 1 ,58 . 39 . 0 0 
22 . 23 3 . 7 3 . 40 . 16 .03 
23 . 3 1 . 55 . 00 . 0 0 . 0 0 
24 . 23 . 0 0 . 0 0 . 51 1 . 4 2 
25 . 1 9 1 . 6 7 1 . 0 0 . 0 0 . 03 
26 . 12 . 0 0 . 14 1 , 4 4 . 0 0 
27 . 17 1 . 0 0 . 0 0 , 98 . 2 1 
28 . 12 . 0 0 . 0 0 1 , 8 0 .68 
29 . 04 . 0 0 . 00 ,42 . 0 0 
30 . 0 4 . 03 . 00 .17 . 0 0 
31 . 0 6 . 0 0 . 0 0 1 , 3 4 . 1 0 
32 . 12 . 0 0 . 0 0 2 . 33 2 . 6 5 
33 . 02 . 0 0 . 00 . 00 .08 
34 . 02 .OO . 0 0 1 . 03 . 38 
35 . 02 . 58 . 00 . 00 . 0 9 
36 . 08 . 0 0 . 00 1 . 6 4 1 . 4 0 
37 . 0 8 . 0 0 . 0 0 . 80 . 66 
38 . 0 8 . 0 0 . 00 .43 . 0 0 
39 . 1 9 . 0 0 1 . 0 0 , 76 .34 
40 . 12 . 0 0 . 00 . 5 9 . 09 
41 . 13 . 0 0 . 00 2 . 5 3 
.44 
42 . 2 1 . 0 0 1 . 0 7 ,22 
1 0 . 1 8 
43 . 33 . 1 1 . 00 1 . 4 9 
1 3 . 3 1 
44 . 13 . 2 1 . 00 ,43 
. 0 0 
45 . 13 . 0 0 .14 , 00 
. 0 0 
46 . 0 0 . 0 0 . 00 ,95 
. 00 
47 . 0 0 . 0 0 . 00 , 29 
. 0 0 
48 . 0 0 . 0 0 . 00 . 65 
.44 
49 . 3 8 . 0 0 2 . 0 0 2 . 2 6 
. 84 
50 . 27 . 2 0 1 . 8 0 1 . 7 0 
. 0 0 
51 . 0 0 . 0 0 1 . 0 0 .73 
. 08 
52 . 4 2 . 0 0 1 . 0 0 .37 
. 0 0 
53 . 1 9 .OO . 00 
2 . 0 4 . 00 
54 . 1 9 . 0 0 .14 , 89 
. 00 
55 . 04 . 0 0 1 . 0 0 
. 0 0 . 0 0 
56 . 25 . 0 0 . 0 0 1 . 2 2 
. 0 0 
57 . 0 0 . 65 . 0 0 . 56 . 0 0 
DATA D 
2 0'J 
VAR. 
Obs. 
(6) (7) (8) (9) (10) (11) (12) (131 
1 .72 .33 .57 .82 .30 .56 .00 .10 
2 1.84 .39 .19 .45 1.23 .00 .08 .00 
3 .61 .41 .95 .64 .OO .00 .03 .00 
4 1.66 .74 .22 1.27 .00 .00 .00 .04 
5 1.50 .66 .40 .58 1.27 .00 .00 .00 
6 1.21 .13 .26 .41 .06 .00 .00 .00 
7 .00 .61 .12 .55 .00 .00 .06 .27 
8 3.10 .27 .07 .00 .00 .63 .27 .00 
9 .62 .50 .00 .37 .00 .97 .00 .00 
10 1.90 .OO .00 .09 .00 .00 .22 .00 
11 1.20 .45 .06 .42 .09 .99 .22 .13 
12 2.30 1.13 .78 1.22 .10 .00 ,30 .32 
13 3.83 .26 .45 .83 .13 .00 ,23 .06 
14 1.10 1.72 .32 1.80 .00 .65 ,18 .08 
15 .00 • OO .66 .66 .15 .37 .73 .29 
16 .44 1.03 .81 .56 1.18 .00 .89 .00 
17 1.18 .24 .24 .67 .06 .97 .79 .26 
18 1.02 .48 .16 .16 .00 .00 .48 .16 
19 .71 1.28 .24 .92 .30 .00 .47 .18 
20 1.37 .61 .00 .30 .00 .00 .00 .00 
21 .00 .56 .40 .68 .23 .37 .28 .06 
22 .23 .00 .00 .00 .00 .00 .23 .00 
23 .36 1.09 .12 .61 .36 .32 .48 .00 
24 .00 .32 .00 .96 .00 .00 .64 .16 
25 .68 .51 .17 1.03 .00 .OO .17 .00 
26 .00 .00 .00 1.21 .00 .00 .00 .00 
27 .00 .00 .OO .09 .00 .00 .00 .00 
28 .00 .00 .05 .17 .18 .00 .18 .00 
29 ,00 .00 .80 .82 .00 .00 .88 .00 
30 .42 .26 .00 .52 .00 .21 .32 .00 
31 .00 1.61 .00 .69 .32 .00 .19 .00 
32 .00 .00 .44 .00 .00 .00 .00 .00 
33 .00 .00 .00 .00 .00 .00 .00 .00 
34 .00 .09 .00 .09 .00 .00 .00 .00 
35 .00 .23 .09 .59 .00 .00 .00 .00 
36 .00 .14 .00 .14 .14 .00 .14 .00 
37 .00 .00 .00 .20 .00 .00 .20 .00 
38 .00 .OO 1.11 1.62 1.11 .00 .00 .00 
39 .92 .54 .21 .81 .00 ,00 .39 .00 
40 .00 .00 .27 .00 .00 .00 1.06 .00 
41 .00 1.23 .25 1.07 .00 ,00 .16 .00 
42 .00 .15 .08 1.72 .00 ,oo .00 .00 
43 .OO .00 .19 .26 .00 .46 .18 .06 
44 .67 .75 .13 .63 .25 ,58 .25 .OO 
45 .47 .OO .39 .78 .00 .CK) .OO .00 
46 .GO .90 .13 .OO .00 ,oo .CX) .00 
47 .(X) .27 .17 .35 .40 .00 .11 .11 
4b .13 .OO .26 .0() .OO .OO .13 .00 
49 .26 .88 .99 .58 .06 .41 .23 .82 
50 .61 .00 .40 .00 .75 1.12 ,46 .86 
51 .00 .00 .14 .22 .28 .54 .12 .13 
52 . 33 .51 .09 .46 .OO .00 .40 .37 
53 .00 .OO .00 .29 .00 .00 .21 .29 
54 .14 .OO .05 .13 .00 ,00 .23 
.74 
55 .13 .00 .00 .(XJ .00 ,22 .03 .07 
56 .OO .48 . 17 .10 .14 ,51 .24 26 
57 .06 .39 .46 .39 .11 .00 
.40 .51 
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V A R . 
O b s . 
( 14 ) ( 15 ) ( 16 ) (17 ) ( 18 ) (19 ) (20 ) (21 ) 
1 . 2 9 . 0 5 . 5 4 2 . 0 2 . 0 0 2 . 8 3 . 1 0 . 3 1 
2 . 0 0 . 0 0 . 0 0 . 5 0 . 0 0 . 4 1 . 0 0 . 3 3 
3 . 8 2 . 0 0 . 0 0 . 7 4 . 0 0 . 2 2 . 0 0 . 4 1 
4 . 0 0 . 0 0 . 1 1 . 5 1 . 0 0 2 . 2 8 . 0 4 . 2 6 
5 . 4 0 . 0 0 . 0 0 . 4 9 . 0 0 . 7 2 . 0 0 . 3 5 
6 . 2 8 . 0 0 . 0 0 . 6 3 . 0 0 . 4 1 . 0 0 . 3 8 
7 . 2 4 . 0 0 1 . 7 1 . 4 4 . 0 6 1 . 0 0 . 0 0 . 3 7 
8 . 0 7 . 0 0 . 5 3 . 2 3 . 1 3 . 4 6 . 0 0 . 4 0 
9 . 0 0 . 0 0 1 . 0 0 . 9 5 . 0 0 . 2 0 . 0 0 . 3 7 
10 . 0 7 . 0 0 . 0 0 . 3 4 . 1 7 . 9 7 . 0 0 . 3 3 
11 . 4 8 . 0 0 . 0 0 1 . 2 5 . 4 6 1 . 2 7 . 0 0 . 3 4 
12 . 3 1 . 0 0 . 4 2 . 8 1 . 0 0 . 6 8 . 0 0 . 3 6 
13 . 4 6 . 0 0 1 . 7 9 . 3 7 . 0 0 . 6 2 . 0 0 . 3 8 
14 . 5 3 . 0 0 1 . 0 9 . 8 6 . 3 6 . 2 4 . 0 0 . 3 0 
15 . 1 5 . 0 0 . 0 0 1 . 0 8 . 1 8 . 0 0 . 2 9 . 4 4 
16 . 1 5 1 . 1 1 1 . 9 9 . 2 4 . 0 0 . 0 3 . 0 0 . 0 0 
17 1 . 5 9 . 0 0 . 0 0 1 . 2 3 . 1 3 . 0 4 . 0 5 . 5 0 
18 . 1 1 . 0 0 . 0 0 . 5 4 1 . 9 3 . 0 0 . 0 0 . 0 0 
19 . 5 3 . 0 0 . 0 0 . 5 2 . 0 0 . 0 0 . 0 0 . 0 0 
20 . 0 0 . 0 0 . 0 0 2 . 0 0 . 0 0 . 0 8 . 0 0 . 0 0 
21 . 0 6 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 
22 . 0 0 . 0 5 . 9 0 . 4 1 . 0 0 . 0 0 . 0 0 . 0 0 
23 . 1 2 . 0 0 . 3 3 . 5 8 . 0 0 . 0 0 . 0 0 . 0 0 
24 . 3 2 . 0 0 . 0 0 . 3 8 . 0 0 . 0 0 . 1 6 . 0 0 
25 . 1 7 . 0 0 . 0 0 . 4 3 . 3 0 . 1 5 . 0 0 . 0 0 
26 1 . 1 0 . 0 0 . 0 0 3 . 2 9 1 . 0 9 . 6 2 . 1 5 . 0 0 
27 . 1 2 . 0 0 . 0 0 . 4 4 . 8 1 . 0 0 . 0 0 . 0 0 
28 . 2 3 . 0 5 . 0 0 . 3 7 . 3 6 . 2 7 . 0 0 . 0 0 
29 . 2 5 . 0 0 . 0 0 . 1 7 . 0 0 . 2 8 . 0 0 . 7 1 
30 . 3 6 . 0 0 . 0 0 . 7 3 . 0 0 . 3 3 . 0 0 . 2 1 
31 . 0 0 1 . 2 6 . 0 0 . 1 0 1 . 0 5 . 0 0 . 0 0 . 0 0 
32 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 1 . 0 3 . 0 0 . 0 0 
33 .OO . 0 0 . 0 0 . 2 1 1 . 1 5 . 0 0 . 0 0 . 0 0 
34 . 1 4 . 0 0 . 0 0 . 0 0 . 0 0 1 . 6 4 . 0 0 . 0 0 
35 . 4 6 . 0 0 . 0 0 . 7 6 . 0 0 . 8 3 . 0 0 . 0 0 
36 . 2 5 . 0 0 . 0 0 . 0 0 . 0 0 . 7 1 . 0 0 . 0 0 
37 . 0 0 . 0 0 . 0 0 . 8 0 . 8 0 1 . 0 8 . 0 0 . 0 0 
38 . 0 0 . 0 0 . 0 0 . 1 0 . 0 0 . 8 2 . 0 0 . 0 0 
39 . 4 6 . 0 6 . 0 0 1 . 3 7 . 0 8 . 2 3 . 0 0 . 2 1 
40 . 4 1 . 0 0 . 7 6 . 2 6 . 0 0 . 0 2 . 0 0 . 0 0 
41 . 0 0 . 0 0 1 . 1 5 . 0 0 . 0 0 . 0 3 . 0 0 . 0 0 
42 1 . 8 0 . 3 8 . 6 6 . 2 5 1 . 0 9 . 4 3 . 0 0 . 0 8 
43 . 9 0 . 2 6 . 0 0 1 . 5 6 . 1 5 . 1 8 . 0 0 . 0 0 
44 . 5 0 . 0 8 . 0 0 . 6 2 . 0 0 . 1 5 . 0 0 . 0 0 
45 . 2 3 . 0 0 . 0 0 . 4 4 . 0 0 . 0 0 . 0 0 . 0 0 
46 . 7 2 . 0 0 . 0 0 . 1 8 . 0 0 . 7 5 . 0 0 . 0 0 
47 . 6 0 . 0 0 . 0 0 . 0 0 . 0 7 . 0 0 . 0 0 . 0 0 
48 . 0 0 . 0 0 . 0 0 . 2 5 . 0 0 . 0 7 . 0 0 . 0 0 
49 . 3 2 . 0 0 . 0 0 . 3 1 . 0 0 . 0 0 . 1 0 . 0 3 
50 . 0 0 . 0 0 . 0 0 . 4 3 . 9 7 . 2 4 . 0 0 . 4 3 
51 . 3 5 . 0 0 . 4 4 . 3 2 . 0 0 . 2 7 . 0 0 . 0 0 
52 . 8 5 . 2 8 . 0 0 1 . 0 8 . 0 0 . 0 0 . 2 5 . 0 0 
53 . 0 0 .OO . 0 0 2 . 1 7 . 8 5 . 0 0 . 0 0 . 0 0 
54 . 0 0 . 2 3 . 0 0 . 9 8 . 0 0 . 0 0 . 0 0 . 0 0 
55 . 1 9 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 0 . 0 9 
56 . 0 0 . 0 6 . 4 2 . 4 3 . 4 6 . 0 0 . 0 0 . 0 9 
57 . 5 8 . 1 1 . 0 0 . 6 2 . 0 6 . 0 0 . 0 0 . 0 0 
DATA D 
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VAR. (22) (23) 
Obs. 
1 0 .62 0 .41 
2 0 . 00 0 .61 
3 0. 14 0 .75 
4 0. 35 0 .52 
5 0 .12 0 . 00 
6 0 . 00 0 . 45 
7 0 . 00 0 . 55 
8 0. 20 0 .34 
9 0 . 00 1 .00 
10 0 .05 0 . 22 
11 0 .00 0 .34 
12 0 .00 0 .48 
13 0 . 00 0 .43 
14 0. 30 1 .12 
15 0. 00 0 . 66 
16 0 .00 0 . 96 
17 0. 71 0. 88 
18 0 . 00 0 .00 
19 0 .00 1. 29 
20 0. 30 0 .00 
21 0 . 00 0. 71 
22 0. 00 0 .12 
23 0 . 00 0 . 00 
24 0 .00 0 . 00 
25 0. 00 0. 00 
26 0 . 00 1 .18 
27 0 .00 0 .96 
28 0. 00 0. 00 
29 0. 00 0. 00 
30 0 . 10 0. 00 
31 0 .06 0 .00 
32 0 .00 0. 00 
33 0 . 00 0 .00 
34 0. 00 0. 00 
35 0 .00 0 .00 
36 0. 00 0 . 00 
37 0. 00 0. 00 
38 0. 00 0 . 00 
39 0 .00 0 .17 
40 0 .48 0 . 00 
41 0. 00 0 .41 
42 0. 00 0. 25 
43 0. 32 0 . 09 
44 0 .25 0 . 00 
45 0 . 00 1. 24 
46 0 .46 0 . 00 
47 0. 03 0 . 00 
48 0. 26 0. 37 
49 0 . 00 0 .68 
50 0 . 00 1 .83 
51 0 .00 0. 25 
52 0. 00 0 .84 
53 0. 10 0 . 48 
54 0 .00 2. 07 
55 0 . 00 0. 53 
56 0 .01 0 .61 
57 0 . 00 1 .18 
(24) (25) (26) (27) (28) 
0 .00 0 . 00 0 .07 10.64 13.81 
0 . 00 0 . 00 0. 59 6 .62 10.23 
0. 01 0. 00 0. 44 6 .17 11.26 
0. 00 0 . 00 2 .30 10 .30 16.08 
0 .00 0 .00 0 .32 6 .81 14 .70 
0 .78 0 .00 0 . 20 5 .20 13 .15 
0 . 00 0 . 00 0 .05 6 .03 18.03 
0 . 00 0 .00 1 .16 7 .86 8 .96 
0 .81 0 .00 2 .07 8 .86 18.77 
0 . 00 0 .00 0 .01 4. 37 8 .90 
0 . 00 0 .00 1 .30 9 .00 15.85 
1 .78 0 .00 0 .38 11.46 23.98 
0. 74 0 .00 0 .15 10.73 20.72 
0 .08 0. 00 0. 26 10 .99 19 .88 
4 .87 0 .00 0.73 11.26 20.01 
1 .87 0 .00 0 .01 11. 27 30.07 
0 .09 0. 00 0.42 10.06 12.98 
0 .00 0. 00 0. 11 5 .15 8 .70 
0 .00 0 .00 0 .70 7.14 8 .69 
0. 27 0 .00 0. 33 5. 26 11.59 
0 . 00 0 .00 0 . 09 3 .44 6 .06 
0 . 00 0 .00 0. 26 2. 20 6.33 
0. 24 0 .00 0 .06 4 .67 5 .52 
0 .00 0 .00 0 . 00 2 .94 5 .10 
0 .00 0 .00 0.14 3.75 6.63 
0 .33 0 .00 0 .18 9 .15 10.86 
0 .05 0 .00 0. 26 2.73 5 .08 
0 .00 0 .00 0 .00 1.86 4 .45 
0 .00 0 .00 0.53 4 .44 4 .90 
0 .00 0 .00 0.64 4 .10 4 .35 
0 .00 0 .00 1 .12 5 .80 7 .36 
0 .00 0 .00 0. 24 1.71 6 .81 
0 .00 0 .00 0 .00 1. 36 1 .46 
0 .00 0 .00 0 .00 1.96 3 .39 
0 .00 0 .00 0 .00 2 .96 3 .66 
0. 00 0 .00 0 .00 1.52 4.64 
0 .00 0 .00 0 .00 3 .08 4 .62 
0 .00 0 .00 0 .00 4 .76 5. 26 
0 .00 0. 00 0 .00 5 .45 7.73 
0 .09 0 .00 0. 27 3.62 4 .41 
0 .00 0 .00 0 .00 4. 30 7 .41 
0 .00 0 .00 0. 20 7 .09 18.76 
0. 23 0 .00 0 .00 4 .84 20 .09 
1.24 0. 00 0 .00 6. 10 6 .89 
0. 86 0 .00 0 .08 4 . 49 4 .75 
1.03 0 .00 0 .00 4. 17 
5.14 
0 .67 0. 00 0 .40 3 .18 
3.47 
0. 72 0 .00 0 .00 2. 19 
3 .28 
0. 21 0 .00 0. 26 6 .14 
11.63 
1, 22 0 .19 0 .00 
9 .51 13 .49 
0 .05 0. 09 0. 25 3 .45 
5.27 
0. 00 0.23 0 .50 6 . 19 
7 .98 
0. 00 0 .09 0.04 
4 .52 6 .74 
0. 00 0 .16 0. 18 
4 .91 6 .12 
0. 09 0. 02 0. 10 
1 .86 2 .89 
0 .00 0 .51 0. 14 
4. 55 6.03 
0 .00 0 .21 0.34 
5 .42 6 .64 
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Identification of Variables 
(all variables refer to weaver household unit) 
VAR. (1) = Av. weekly cash outlays on head taxes, licences, fees, 
and other commitments 
(2) = Av. weekly transfers of cash (averaged over previous 
12 months) for traditional customary payments e.g. 
contributions to bride price, death compensations,etc. 
(3) = Av. weekly remittances of cash to home villages (averaged 
over six months) 
(4) = Av. weekly amount of cash transferred to non-household 
members in the form of gifts. 
(5) = Av. weekly residual income i.e, income not transferred 
or spent on current goods and services. Some of this 
amount represents savings. 
VARS 6-26 refer to average weekly cash expenditure made by the 
weaver - household on: 
(6) = Traditional and other locally grown garden produce. 
(7) = Rice 
(8) = Flour products, (mainly navy biscuit but including bread 
and "scones".) 
(9) = Tinned fish 
(10) = Tinned meats 
(11) = Non-Regular Foods, (fresh and frozen meats and chicken, 
ice-cream, confectionery, sweet biscuit, eat-house foods,etc) 
(12) = Other Foods, (predominantly sugar and dripping) 
(13) = Lollywater (softdrink) 
(14) = Tobacco products (cigarettes, twist and tobacco) 
(15) = Betel nut (traditional stimulant) 
(16) = Alcohol (mainly beer) 
(17) = Clothing (including shoes) 
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( IB) = OLlier [-"eriicnicjl Durub les ( s u i t c a s e , umb re l l a , r a d i o , e tc ) 
(J^J) - II<>us(!hol d Durab les i n c l u d i n q Tools ( d i shes , cooking 
(•(ju i piiKTit, Iciinps, c ;u t lery , rjpades, axes , bushkn i ves ) . 
(20) ^ I'erscnial L'lxpeiidablos ( h a i r o i l , soap, cosmet ics) 
(21) = l''uel (main ly kerosene) 
(22) = Other l lousefiold ExiJendables (washing powders, matches, e tc ) 
(2 i ) = Fares (on buses , I'MV, ae rop l ane , boat ) 
(24) = Gambl ing l osses 
(25) = Llntertainmcnit ( [nc ture shows, f o o t b a l l , e t c ) 
(26) = M i sce l l aneous expend i tu res 
(27) = Av. Weekly l^xiKTifJ i tu re on A l l CurrcMit (^oods and 
Scr V i c e ; i . 
(2H) Av. W<M?kly 'r<)l<jl ('<i:;h I rnxjiiic o f Household 
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CHAPTER EIGHT 
ACTIVITY PATTERNS 
1. General 
The activity patterns of various samples of New Guinean 
people and households have been studied and reported by 
numerous social scientists during the last decade or so. 
The published works include those by Crocombe and Ilogbin 
(1963), Hogbin (1964), Waddell and Krinks (1968), Waddell 
(1972), Moulik (1973) and Shand and Straatmans (1973). In 
each of these cases, the people studied were primarily 
agriculturalists who had recently introduced some cash 
crops into their essentially subsistence based agricultural 
system. Invariably, the subjects of the above studies were 
at an early stage in the transition to a fully monetised 
economy and in all but a few cases, the time devoted by any 
individual to cash earning activity was low compared with 
his time involvement in the subsistence sector. In the 
Fiskian framework they would classify as being in the 
second of four stages in the transition process. 
Time rather than money is the resource common to all 
New Guineans, and their allocation of this resource amongst 
its alternative uses is of particular interest and importance; 
it enables us to gain an insight into the economic behaviour 
and motivations of New Guineans. There is, however, some 
difficulty in obtaining, by way of survey, sufficiently 
meaningful and accurate data in this regard. The 
methodological problems of collecting these data have been 
outlined in Chapter 3 and in this study where the sample was 
widely scattered throughout the country and where even the 
households studied in a given centre were too widely 
dispersed to permit each to be contacted on the necessary 
daily basis, it was quite impossible to collect data on 
^See Chapter 1 above. 
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non-weaving activity of sufficient accuracy and over a 
sufficiently long period of time to support a detailed 
analysis. 
It is usual to collect activity data by interviewing 
the respondent at the end of his working day and asking him 
to recall what he was doing at various times during the 
day. Such methods produce data of dubious quality, 
especially where the people's consciousness of time is not 
well developed, as is the case in New Guinea. Whilst this 
method had to be used to obtain information on the non-
weaving activities of the weavers sampled, the measurement 
of the main dependent variable, i.e. the effective labour 
time spent on weaving, was based on more precise methods. 
It appeared quite inappropriate to associate all the 
weaver's time between entering his workshop and leaving it 
as effective monetary work effort. In fact, it was not 
uncommon for a weaver to spend up to eight hours of a given 
day within his workshop without bothering to produce an 
inch of woven article. It was therefore felt that the 
quantification of the dependent variable had to be based on 
more exact methods. Unfortunately, such methods can not 
easily be extended to other non-weaving activities to permit 
a greater comparability of all time expenditure data. These 
limitations to parts of the activity data therefore need to 
be recognised. 
The identification of individual activities is difficult 
due to the non-exclusive nature of some tasks. Work in the 
gardens is intermingled with firewood collection, collection 
of material for house construction and hunting, etc. It is 
also intermingled with a considerable amount of pure leisure. 
Jones (in Wharton; 1969) is justly critical of the tendency 
of many writers to regard all activities in a non-western 
society which are not blatantly recognisable as "subsistence 
activities" or "monetary work" as being, therefore, 
"unproductive" or "leisure" . However, he would be equally 
erroneous if he failed to recognise that a considerable 
portion of the time reported and recorded as constituting 
subsistence or monetary "work" is, in fact, more accurately 
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defined as being "unproductive activity" or "leisure" and 
is recognised as such by the participants. 
In this study, "leisure" is defined simply as a 
residual, when the accurately assessed labour time expended 
on productive weaving activity is deducted from a given 
number of hours over which the appropriate choice period is 
defined. Some of this "leisure" time may have been devoted 
to activities of the type described by Jones (which, anyhow, 
could have been done outside of the potential cash earning 
period). Much of it, no doubt, was spent on cementing 
social relations and enhancing one's prestige, just as some 
"leisure" time is so spent in a Western developed nation. 
However, when questioned, the respondents often referred to 
their activities during this residual time as simply sindaun 
nating (doing nothing, being idle). Whilst one was acutely 
aware of the possible alternatives, it appeared to the writer, 
just as it was reported by Moulik, that "a high proportion 
of active hours seems to be spent simply on leisure, such 
as gossiping or walking about the village" (Moulik; 1973, 
p.116). For want of more appropriate terminology the residual 
will be referred to as "leisure", for pure leisure is 
probably the predominant component of it. 
It was argued in Chapter 4 that the institutional 
constraints on monetary work time and the adopted customs 
and conventions concerning the accepted length of the 
working day and week, limit the labour-"leisure " choice 
period, appropriate to the particular sample studied herein, 
to only 40 hours per week. The current study then is not 
concerned with how a New Guinean allocates al1 his time 
between cash work, subsistence work, ceremonial and social 
activity, eating, sleeping and recreation, etc. but rather 
how and why these particular Mew Guineans allocate the 
particular time period which they know and feel is available 
for them to earn a cash income, between effective work time 
which will enable them to do so and the alternative uses of 
this limited time which will not. 
In a transitional and Melanesian society there are, of 
course, a number of uses of time or demands on one's time 
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other than just for cash work or "leisure" regardless of 
how narrowly one defines the work-leisure choice period. 
Some of these demands on one's time are exceptionally strong 
and are accorded priority over all other alternatives. One 
such demand occurs in times of life crises when cash work, 
subsistence work, and all other activities are foregone 
so that a person can fulfil his customary obligations. 
During the study period, the death of close relatives 
resulted in the absences of two weavers (one from Chimbu 
and the other from Marawaka) for periods of two days and 
four days respectively. Another weaver was required to 
attend a village court and several others reported that they 
went to their gardens to repair fences, having been warned 
by other villagers that their pigs had broken out and were 
ravaging neighbouring gardens. In cases such as these, and 
also in the case of a weaver's illness, the weaver was not 
in the position ofniaking a labour-leisure choice at all but 
virtually was forced to do what traditional custom or nature 
demanded. Days affect^bfcy such factors were not counted as 
part of the labour-leisure choice and the average weekly 
time devoted to weaving was calculated after adjusting for 
these exogenously determined and precommitted demands on 
one's time. 
The extent to which the weavers engaged themselves in 
subsistence sector activities and other cash earning 
pursuits, both within the 40 hour decision period and outside 
of it, will be considered in later parts of this chapter. 
The allocation of time to the predominant cash earning 
activity, viz., weaving, by the members of the sample, 
constitutes the main dependent variable of the whole 
analysis. It will receive prior attention. 
2. The Effective Labour Time Spent Weaving 
The methods used to obtain this statistic have been 
detailed in Appendix B. The relevant data on each of the 
weavers in the sample is given as Variable 1; Data E. 
Summary statistics are given in Table 8.1. 
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Table 8.1 SuiTunary - Effective Labour Time Spent on 
Weaving Activity, and Time Spent Within 
the Weaving Workshop 
- by Area Subgroup and Total Sample 
(hours per week by average weaver) 
Area 
Subgroup Effective Labour Time 
Time Spent 
in Workshop 
GKA (17)^ 20.3 32.6 
CHI (8) 13.2 29.5 
MKA (13) 12.5 26.7 
YNK (5) 13.3 25.1 
TAR (5) 9.7 16.5 
H/LANDS (48) 15.2 28.0 
POM (9) 11.8 23.8 
TOTAL (57) 14.6 27.4 
Numbers in brackets indicate the nuiriber of weavers in 
the subgroup. 
In as much as the measurement method used could not 
take account of the time involved in coordinating the 
individual weaving tasks nor the fairly frequent technical 
breakdowns and administrative delays, the calculated time 
expended on weaving probably underestimates the actual time 
expended by each individual on this activity in a week. 
There is no reason to believe that these unmeasured factors 
are not randomly distributed amongst the sample and thus 
their omission should have little effect on the analysis. 
The average effective labour time spent on weaving, 
when taken over the total sample, was 14.6 hours per weaver 
per week and the standard deviation was 5.6. Thirteen 
weavers spent more than 20 hours per week on productive 
weaving activity and 14 weavers spent less than 10. The 
range, over the sample, was from 6.8 to 26.2 hours per week. 
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The weekly time expended on weaving was highest 
amongst the Gorokan group who averaged approximately 20.3 
hours per weaver per week on productive weaving activity. 
At the other end of the scale were the five weavers from 
Tarabo who, on average, spent only 9.7 hours per week 
actually weaving. The mean number of hours worked per weaver 
in each of the other centres showed less variation from the 
sample mean (Chimbu 13.1 hours; Yonki 13.2; Marawaka 12.5; 
and Port Moresby 11.75). 
A considerable proportion of any weaver's day was often 
spent within the environs of the haus blanket (weaving work-
shop) but on activities which were unproductive in respect 
to acquiring a monetary income. Much working time was lost 
just sitting and chatting with one's friends and workmates, 
in playing cards, rolling and smoking cigarettes or simply 
sleeping on the bales of wool, etc. As part of the more 
general activity pattern survey, the time each weaver 
first entered the workshop and the time he finally departed 
each day were recorded. This statistic was collected over 
a two week period only. However, a note was made of any 
day during the full four-weeks observation and measurement 
period for which a weaver did not attend the v/orkshop at 
all and an attempt was made to ascertain whether the 
absence was due to sickness, matters related to traditional 
life crises, or other such factors and commitments which 
prevented a genuine free work-leisure choice. 
The hours attended per week, as distinct from the time 
actually spent in producing woven articles are listed for 
each weaver as Variable 2; Data E and summarised in Table 
8.1. The mean, taken over the whole sample, was approximately 
27.3 hours per weaver per week. Thus, the average weaver 
only spends a little over half (53.4 per cent) of the time 
he attends his workshop actively engaged in tasks that are 
associated with the production of articles and, hence, the 
receipt of cash income. Again, there was a considerable 
variation amongst the sampled weavers in respect to the 
percentage of time spent in productive weaving activity 
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out of the total time merely spent in attendance. Five 
weavers worked for longer than 70 per cent of the time 
they spent in their respective workshops but nine weavers 
actually worked for less than 40 per cent of this time. 
Although three of the five weavers who spent their 
work time most productively were attached to the Makia 
factory, there were no other cells which had a concentration 
of weavers who were either significantly above or below 
average with respect to this variable. There were, however, 
some noticeable differences in the number of hours per 
week which some groups attended their workshops. As 
previously indicated, the Makia factory weavers had some-
what less flexibility than others in deciding on the 
number of days in a week they v^ ould go to work and on the 
time they could arrive and depart from the workshop. This 
factor had to be taken into account in the empirical 
analysis. 
The Makia factory weavers attended their workshops for 
approximately 33.5 hours per week. Those weavers at Tarabo, 
however, were frequently absent and attended, on average, 
for only approximately 16.5 hours per week. The eight 
weavers at Chimbu had an average hourly attendance of 29.5 
hours per weaver per week and one Chimbu weaver spent a 
full 40.0 hours per week in the workshop during the survey 
period. However, he spent only 17 hours of this time on 
productive weaving activities. The weavers at Marawaka 
and Yonki spent an average of 26.7 and 2 5.0 hours per 
weaver per week in their workshops, respectively and those 
at Moresby had an average attendance of 2 3.R hours per 
weaver per week over the short period during which this 
data was collected. 
IL Jo, however, Lhe l(Mnicr b I a L j ii t i c:, yji_z . , the 
caJculaLcd efJecLive Jabour Lime expc-ndod (;n productive 
wodvur acLiviLy, derived from Lhe intensive observation 
and measurement techniques over the two fortnightly survey 
periods, that will constitute the main dependent variable. 
Time spent in attendance was not a suitable indicator of 
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one's commitment to monetary labour nor of one's demand 
for income, as much of the time spent in attendance was 
for purposes other than earning money. Whilst this use of 
time was often valued highly by the weaver it did not earn 
cash and for the purposes of this study, was simply 
designated as "leisure". 
3. Time Spent in Travelling to and from Work 
Some weavers, and particularly those from the Chim.bu 
and Tarabo weaving cells, lived in villages which were 
considerable distances from their respective weaving 
workshops. It was reasonable to suspect that variations 
in the relative proximity of weavers to their workshops 
might partly account for variations am.ongst them in the 
labour time they committed to the cash-earning weaving 
activity. The problem was to incorporate this factor into 
the analysis so that its effects could be ascertained 
correctly. 
An obvious possibility, but one which was eventually 
discarded, was to count the time taken to walk to and from 
work as part of weaving work time. However, just as a 
considerable amount of the time spent within the workshop 
went on activities which did not lead to the production of 
woven articles and the acquisition of cash income, so too 
did the time spent in travelling to work. It was also 
observed that on many occasions, a weaver would walk for 
to 2h hours, supposedly to attend his loom, and yet on 
arrival make little or no actual attempt to produce. 
Furthermore, as the local trade store was often close to 
the haus blanket, it sometimes happened that, even on a day 
for which a weaver did not intend to work at his trade, he 
made the trip merely to visit the local store. Whilst a 
two hour walk to attend one's occupation would appear a 
most arduous task to a European, and one which would 
probably be considered by him as necessary "work" rather 
than "leisure", it is difficult to believe that the New 
Guineans regarded it in this way. Just as being s ^ within 
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the haus blanket gives the weaver the guise of a man bilong 
bisnis (business man), so too does his departure from the 
village in the morning have the same effect in relation to 
his fellow villagers. Whilst the time spent for these 
purposes has definite value in enhancing one's prestige 
it does not produce a cash income and in relation to the 
rather narrower purposes of this study it was decided to 
treat walking time in another way. 
If walking time was treated as productive "work" time, 
then the average hourly wage would vary with the hours of 
work performed per day, i.e. as the "fixed" walking time 
was spread over a successively greater number of total 
working hours. The collection of meaningful data would 
have been almost impossible and the analysis made unduly 
complicated had this approach been taken. The alternative 
adopted herein is both more consistent with the writer's 
observations of behaviour and more manageable for purposes 
of the analysis. As a maximum work-leisure decision period 
of 40 hours per week was assumed, it is thus necessary to 
examine the effects of travelling time on the work-leisure 
choice within this particular period. As one would expect, 
the weavers who lived in distant villages tended to arrive 
at work later and leave earlier than those living closer, 
although all the travelling was not necessarily done during 
the time which otherwise could have been used to work. Any 
time spent in walking to and from the haus blanket within 
the 40 hour period, however, reduced the amount of time 
which (potentially) could have been spent weaving (and thus 
earning cash) . An alternative interpretation of the effect 
of this travelling time on the labour-leisure choice of the 
weaver is to view it as committing the weaver to take more 
non-work ("leisure") time than fie might have Iaken otherwise. 
The significance of this later interpretation will become 
clearer in the following clicJi^ t^ -r. 
Travelling time was recorded as the potential time 
spent travelling to and from work by each weaver during a 
full working week, i.e. it was the time he would have to 
spend walking between his village and the workshop twice 
2 2 3 
daily for each of the five potential working days within 
a w e e k . It w a s not necessarily the time actually spent on 
this activity by a weaver over the short survey period when, 
in fact, he m i g h t have been absent from his workshop on one 
or more d a y s . The variable is presented as V a r . 3; Data E , 
and a summary of this piece of data, according to area 
subgroup, is given in Table 8.2. 
Table 8.2 Summary - Time Spent in Travelling to Work 
- by Area Subgroup and Total Sample 
("potential"^ hours per week by average weaver in group) 
Area Subgroup Travelling Time 
GKA 1.5 
CHI 15.5 
MKA 6.0 
YNK 4.2 
TAR 25.0 
H/LANDS 7.8 
POM 2.6 
TOTAL SAMPLE 7.0 
^"Potential" hours = number of hours to travel between 
weaver's house and the weaving workshop per week if done 
twice daily, five days per w e e k . 
Only five weavers had their looms within the village 
or house in which they resided. The 15 weavers at Makia, 
however, lived only 10 minutes walk away from the Highland 
Weavers Pty Ltd factory and most of the weavers at Port 
Moresby were within 20 minutes travelling time from their 
looms. The latter group of nine travelled to work on a 
bus or P.M.V. For the weavers at Chimbu and Tarabo, 
travelling to work was considerably more time-consuming. 
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Two of the Chinibu weavers regularly walked for approximately 
110 minutes (1.85 hours) each way from Mogl village. Another 
two returned to Pari village only on weekends and stayed 
near the township during the week. By doing so, these men 
reduced their potential weekly travelling time from 22.5 
to 7.5 hours per week. The mean potential travelling time 
for the eight weavers in Chimbu was a high 15.5 hours per 
weaver per week. 
The Tarabo weavers represented the extreme case in the 
sample. The five weavers from this cell all lived in a 
village some 2h hours walk away from the workshop (25 
hours potential travelling time per weaver per week). The 
walk was exceptionally arduous and involved a steep mountain 
climb and a river crossing. Whilst one would think that 
five hours travelling time per day in this terrain would be 
the major factor in deterring their weaving effort, it was 
at this cell that one or more of the weavers were, on 
occasions, observed making the walk but not bothering to 
come into the workshop. Instead, the weavers concerned 
might purchase some tobacco or food at the nearby trade 
store, gamble for an hour or so with some card players by 
the roadside, and make the long walk back to their village. 
Two of the weavers from the Yauna mission cell and four 
from Marawaka walked for an hour or more each way on days 
they attended work. The mean travelling time for the 13 
weavers at the two Marawaka weaving cells was approximately 
six hours per weaver per week although two of these weavers 
lived within five minutes of their weaving cells. 
4. Time Spent on Other Monetary VJork 
Twelve weavers in the sample spent some time in other 
cash earning activities during the activity survey period. 
The average time spent on such activities by these 12 men 
was approximately 3.2 hours per week. When averaged over 
the total sample, the time spent on other monetary activities 
appears small indeed (less than 0.7 hours per weaver per week) 
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Over 4 0 per cent of the total amount of time spent 
by the sampled weavers on such activities was due to one 
Gorokan man who owned a sm.all trade store. All of this 
weaver's trade store work was done after 4.00 p.m. on the 
afternoons and during the weekends and, hence, was outside 
of the weaving-leisure choice period. 
Most of the other monetary work performed was related 
to coffee growing and, again, this was usually performed 
by the weaver on the weekends. In two cases,^ however, 
this was not so and a weaver absented himself from weaving 
work to perform tasks associated with the pulping and 
drying of the cherry coffee. In both cases, the weavers' 
actions were perfectly rational. The picked coffee 
represented a considerable past investment of household 
labour but required the weaver's immediate attention to 
process it if he was to collect the rewards of these past 
labours. 
In this situation the labour time spent on the coffee 
preparation was treated as being outside the usual weaving 
work-leisure choice. The days lost on such activities were 
not counted as part of the choice period and the data 
concerning average weekly effective labour time was simply 
calculated over an appropriately shorter period for the 
two individuals concerned. The average weekly time spent 
on other money earning activities is given as Variable 4; 
Data E and sunmiarised in Table 8.3. 
5. Time Spent in Subsistence Sector Activity 
Although six of the nine weavers from Port Moresby and 
three of the 4 8 Highlanders did not report having worked in 
subsistence gardens, or on any other subsistence activity 
during the short period over which such data was collected, 
it is usual in a transitional economy for a cash earner to 
continue to devote a substantial amount of time to 
^Only one of which was recorded during the two weekly 
survey period. 
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traditional subsistence activities. He is likely to spend 
much less time in such activities, however, if he resides 
away from his home village where he is likely to have rights 
to cultivable land. 
It will be shown that the v/eavers of the sample 
generally spent less time in subsistence activities than 
most of the groups of Papuans and New Guineans that have 
been studied by other researchers. However, in quite a few 
individual cases and in some areas, the weavers spent 
significant amounts of time on these activities. 
Whilst the male's role in traditional gardening is 
quite arduous and intensive it is not constant. Although 
some of the male weavers and the other village men admitted 
that they sometimes neglected their gardens, the sexual 
division of labour in gardening activity appeared to permit 
the menfolk a considerable amount of free time to devote to 
other work or leisurely activities. The intrusion of 
Western law and order and the cessation of warfare has 
also made redundant much of the time that village men have 
traditionally spent on aggression or defence preparation. 
In all the Highland areas visited, it was the role of 
the man to clear and break up new garden ground, to dig the 
necessary drains and to build and repair all fences. It was 
also the man's task to tend to all house building and repair. 
In addition to this work, there were tasks associated with 
certain types of garden crops that were the sole preserve of 
the menfolk. The planting, care and harvesting of sugar cane 
was performed only by men in all the areas contacted. In 
Marawaka, the planting of pit pit, yams and, sometimes, taro 
was to be performed by men alone. The planting of taro was 
mostly the work of the village men in the Yonki area; in 
Chimbu, and to a lesser extent in other areas, the care and 
harvesting of bananas was performed only by the males. In 
general, and where required, the male weavers of the sample 
performed these prescribed functions. 
However, it was left to the household's womenfolk to 
perform the constant and tedious daily gardening tasks and 
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women ulonc were responsible lor ai] as[)ects of the 
production of sweet potato, ttie major food crop throughout 
the Highlands. The womenfolk ensured that there was 
adequate vegetable for the household's food requirements 
and it was they who were responsible for regularly harvesting 
sufficient sweet potato and cassava to feed the household 
pigs. 
After discussing the matter of "men's work" and 
"women's work" with the weavers and village folk, the 
impression was gathered that the v;ork customs associated 
with the crop types v/as much less rigid now than apparently 
it had been in the past. Where once (in some areas) crops 
such as yams and taro were planted, cared for and harvested 
by men alone, women were now "permitted" to perform all but 
the planting of these crops. One wonders whether such 
change in custom is not a manifestation of the more recent 
involvement of men in cash earning activity and a move 
towards a sexual division of work function of another type, 
viz., where men specialise in cash earning activity and 
women in all aspects of traditional subsistence production. 
Two types of subsistence activity were defined: 
(a) that associated with subsistence gardening; this 
was taken to include clearing the land, digging up 
the garden, digging drains, planting, cultivating 
and harvesting crops, building and repairing the 
fences surrounding the gardens; 
(b) that associated with other subsistence activities; 
taken to include the cutting and collecting of 
timber (including firewood), house building and 
repairing, hunting an(J fishing. 
The average number of hours spent by eacli of the weavers 
on ocich oL Ihctjo t w(j l.ypea uubti i li I fiice activJties la 
prcHented uo VarialJcs ^^  anci 0;IjjiliL-l- Summaries by area 
subgroup and total are given in Table 8.3. 
Classification of tasks into one of the two categories 
was often blurred by the non-exc]usive nature of some 
activities. Fence building and repair was intended to be 
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included in the first category whilst house building and 
repair belonged to the latter. However, it was likely 
that the collection of timber for both house building 
and fence repairing was sometimes done simultaneously. 
The method used to collect data on these non-weaving 
activities also did not permit differentiation between the 
time spent on productive activity and that which was not. 
One suspects that a large proportion of time supposedly 
spent on gardening activities could be more accurately 
described as "leisure". Whilst the distinction between 
productive work and "leisure" could be made and measured 
in respect to the weaving activity, it was not practicable 
to attempt to obtain such measures for the non-weaving 
work activities of each weaver. 
However, provided one was aware of the limitations, 
it was possible from the survey data to obtain some rough 
indication of the relative am.ount of time this particular 
group of cash earners spent on subsistence sector activities 
compared with that spent on similar activities by other 
groups which have been studied by other researchers. It 
was also possible to ascertain the extent to which the 
weavers worked on subsistence sector activities during the 
times of the day and week they knew or felt could have been 
devoted, alternatively, to their cash earning activity, 
i.e., weaving. 
None of the weavers from Port Moresby spent time in 
subsistence gardening activity and this, of course, was due 
to their being migrant residents in a large urban area 
where no traditional garden land was available to them. 
However, some of these weavers spent small amounts of time 
(average 1.1 hours per week) fishing or performing household 
tasks, e.g., lawn cutting, house repairing, etc. for their 
'^ antok custodians. 
When calculated over the complete sample, the average 
weaver was shown to spend approximately 3.0 hours per week 
on subsistence gardening activities and approximately 3.1 
hours per week performing other subsistence tasks during 
the survey period. The average weaver from the Highlands 
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Table 8.3 Summary - Time Spent by Weaver in Selected 
Non-Weaving Activities 
- by Area Subgroup and Total Sample 
(hours per week by average weaver in group) 
Area 
Subgroup 
Other Monetary 
Activities 
Subsistence 
Gardening Activities 
Other 
Subsistence 
Activities 
GKA 1.4 1.8 4.5 
CKI 1.5 2.9 1.5 
MKA 0.2 7.0 4.4 
YNK 0.15 2.9 1.45 
TAR 0.0 2.15 2.9 
H/LANDS 0.8 3.5 3.4 
POM 0.2 0.0 1.1 
TOTAL 0.7 3.1 3.1 
areas spent approximately 3.5 hours per week on subsistence 
gardening activity. 
The area group with the highest average weekly 
expenditure of time on subsustence gardening per weaver was 
at Marawaka. This was the most traditional of all areas 
contacted and one's standing in this community was still 
closely related to one's gardens and traditional wealth. 
The 13 Marawakan weavers spent, on average, just under 
seven hours per weaver per week on their garden activities 
and approximately 4.4 hours per week on other subsistence 
activities. The high average is partly due to the large 
number of hours the three women weavers spent gardening. 
The Chimbu weavers, whose households harvested the 
highest average weekly volume of "kaukau" could not 
attribute this large garden output to the work of the male 
weaver members of the households. The weavers in this area 
only spent approximately 2.9 hours per weaver per week in 
their gardens and another 1.5 hours per week on other 
subsistence activities. 
230 
H o w e v e r , as C h i m b u w e a v e r h o u s e h o l d s w e r e g e n e r a l l y 
of a l a r g e r s i z e t h a n t h o s e found e l s e w h e r e (See T a b l e 4.5) 
t h e r e w e r e o b v i o u s l y m o r e p e o p l e to s h a r e in the g e n e r a l 
g a r d e n i n g t a s k s . 
T h e s u r v e y p e r i o d w a s t o o s h o r t to o b t a i n a r e a l l y 
s a t i s f a c t o r y i n d i c a t o r of the t i m e s p e n t on s u b s i s t e n c e 
s e c t o r a c t i v i t i e s b y the 15 w e a v e r s a t t a c h e d to the M a k i a 
f a c t o r y . D u r i n g the f i r s t r o u n d , m o s t of the w e a v e r s w e r e 
b u s i l y e n g a g e d in h o u s e b u i l d i n g on t h e i r new v i l l a g e s i t e . 
S o m e of t h e m e n w e r e s p e n d i n g 10-12 h o u r s per w e e k on this 
task and t h o s e n o t e n g a g e d in h o u s e b u i l d i n g w e r e a c t i v e 
in t r y i n g to e s t a b l i s h g a r d e n s on the small p i e c e s of land 
a l l o c a t e d to eeich w e a v e r - f a m i l y . By the time of the s e c o n d 
s u r v e y r o u n d t h i s a c t i v i t y had b e g u n to s e t t l e d o w n and the 
a v e r a g e w e e k l y t i m e s p e n t on o t h e r s u b s i s t e n c e a c t i v i t i e s 
r e c o r d e d for the m e m b e r s of the g r o u p w a s a p p r o x i m a t e l y 4.5 
h o u r s per w e a v e r per w e e k . In a d d i t i o n , a p p r o x i m a t e l y 1.8 
h o u r s p e r w e a v e r p e r w e e k w e r e s p e n t in s u b s i s t e n c e g a r d e n i n g 
a c t i v i t y . 
T h e five w e a v e r s f r o m the Y o n k i area s p e n t an a v e r a g e 
of 2.9 h o u r s p e r w e a v e r p e r w e e k on s u b s i s t e n c e g a r d e n i n g 
and a n o t h e r 1.4 h o u r s p e r w e a v e r per w e e k on the o t h e r 
s u b s i s t e n c e t a s k s . T h e T a r a b o g r o u p s p e n t s l i g h t l y less time 
on g a r d e n i n g a c t i v i t y (an a v e r a g e of 2.1 h o u r s per w e a v e r 
per w e e k ) b u t m o r e on o t h e r s u b s i s t e n c e w o r k a c t i v i t i e s 
( a p p r o x i m a t e l y 3.0 h o u r s p e r w e a v e r per w e e k ) . 
W h i l s t t h e s e r e c o r d e d time inputs to s u b s i s t e n c e w o r k 
are p r o b a b l y an a d e q u a t e i n d i c a t i o n of the limited a m o u n t 
of time s p e n t by the w e a v e r s on such a c t i v i t i e s d u r i n g the 
w e e k s for w h i c h it w a s p o s s i b l e for them to w e a v e , it 
p r o b a b l y u n d e r e s t i m a t e s the h o u r s that would be o b s e r v e d 
in s u b a i b t e n c e s e c t o r wcjrk if one w e r e a b l e to record this 
s t a t i s L i c o v e r a m u c h longer [^eriocJ (e.g. a ye^r) . 
U n f o r t u n a t e l y , it a p p e a r e d t h a t d e l a y s in r e c e i v i n g raw 
m a t e r i a l s u p p l i e s w e r e m o r e f r e q u e n t than w a s i n i t i a l l y 
s u s p e c t e d , e s p e c i a l l y in the o u t e r v i l l a g e c e l l s . It w a s 
not p o s s i b l e to a c q u i r e s u f f i c i e n t i n f o r m a t i o n to a s c e r t a i n 
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the frequency of such hold-ups and the amount of weaving 
time lost during the course of a year. Some of the 
weavers, however, informed the v/riter that they often 
spent much of this time in their gardens or in performing 
other subsistence activities. 
It is interesting to compare the sample groups studied 
by other researchers with the geographically scattered 
homogen^ US woirkforcG group sampled dnd studied herein. 
Even if the labour input to subsistence activity is 
slightly underestimated in the current study as a result 
of the short survey period and the other contingencies 
mentioned, it is rather obvious from Table 8.4 that the 
weaving workforce differs in its cash work - subsistence 
work allocation from the more traditional groups of cash 
croppers studied by other writers. 
For all other groups, with the one exception of 
Hogbin's (1964) rubber smallholders and tappers from the 
Kerema area, the tim.e spent in cash earning activity is 
substantially less than that spent on subsistence work 
activities. In the case of the weavers, however, the hours 
spent on subsistence activity are, on average, less than 
half of those devoted to productive weaving effort and only 
a quarter of those spent during a week around the weaving 
workshop. Furthermore, members of all other groups studied 
(with the exception mentioned above) spend, on average, ct/S 
twice the time or more on subsistence activity Jsi^ ^ does the 
average weaver. 
The current study does not attempt to explain the 
allocation of time over the total weekly period (168 hours). 
Rather, it relates specifically to the assumed 40 hours per 
week which a weaver (because he is then free from institution-
al and social constraint) knows or feels he can use for the 
purposes of earning a (substantial) cash income. It was 
necessary, therefore, to review the data recorded for 
subsistence work and distinguish the time spent on this 
activity within the more narrowly defined decision period, 
from that which was merely carried out during the hours or 
Table 8.4 Hours Per Week Spent in Svibsistence and Monetary Work - Selected Studies 
Study Description 
Subsistence 
Gardening 
Other Subsist-
ence Activity 
Total 
Subsistence 
Cash Earning 
Activity 
Waddeli & Krinks 
(1956) 
(a) Sivepe 
(b) Inonda 
16.9 
14.6 
4.4 
10.9 
21.3 
25.5 
5.0 
3.7 
Crocorbe & Kogbin 
(1963) 
Inonda - - 14.0 men 
15.1 women 
12.0 
Waddeli (1972) Modopa 15.6 6.1 21.7 4.5 
Moulik (1973) Eastern Highlands 
Milne Bay 
Madang 
14.7 
9.1 
10.8 
3.1 
4.8 
2.9 
17.8 
13.9 
13.7 
5.8 
3.0 
3.7 
Hocbir. (1954) Kerema Bay 
(a) smallholders/tappers 
(b) project croup leaders 
(c) subsisrence households 
6.0 
11.^ 
14.1 
2.0 
£.2 
e.c 
8.0 
19.6 
22.1 
34.5 
7.6 
4.6 
Current Study Weavers 
Total Sample (57) 
Weavers 
3.0 3.1 6.1 
(14.6) 
Highland Areas only (48) 3.5 3.5 7.0 28.0 
(15.2) 
Where possible and where necessary adjustments were made to the recorded statistics of the other studies so 
that they corresponded to the definition of "gardening" and "other" subsistence activites used in the current 
study. 
Time spent within workshop (average of 2 weeks). 
^Dependent variable - calculated productive weaving time (average of 4 weeks observation). 
tvj U) ro 
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days when weaving work was not an effective alternative. 
This was done by reviewing each relevant data schedule and 
noting those hours spent on subsistence work activities 
during the hours between 8.00 a.m. and 4.00 p.m., Mondays 
to Fridays. The results are presented as Var. 7; 
Data E. 
It was found that, during the two weeks over which such 
data on each weaver was collected, only five of the 57 
weavers sampled performed subsistence work within the defined 
40 hour period. In fact, out of a total of 683 hours spent 
by the sample group on all subsistence work during the two 
survey weeks, only 40.5 hours (or 5.9 per cent) were 
actually spent within a period of time which might otherwise 
have been devoted to weaving. 
Furthermore, 21.0 of these 40.5 hours represent time 
spent in gardening and other subsistence sector work by 
two of the independent weavers operating in the Highlands. 
Whilst it has been argued that the independent weavers also 
appeared to adhere to a convention regarding the appropriate 
length of a typical working week, it might be that they used 
their greater freedom from institutional constraint to be 
more flexible in choosing the times of the day they sat 
down to their looms. 
Whatever the case, it was apparent that the trade-off 
between weaving work and subsistence work during the defined 
de/cision period was small indeed. The following chapters 
will proceed on the simplifying assumption that the relevant 
choice within the decision period was simply between weaving 
for a cash return on one hand and "leisure" (or non-work) 
on the other. 
As weaver-households in the Highlands were often 
substantial producers of garden produce and as the 
(predominantly) male weavers themselves generally did not 
spend a lot of time in gardening activity, one might expect 
that the gardening work done by other (non-weaving) household 
members was quite considerable. Over the same two week 
survey period data was collected on the time spent on 
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gardening activities by other (non-weaver) household members 
(predominantly the wives of the weavers, although the wives' 
mothers and sisters and the weaver's children assisted in a 
number of cases). The measurement of the work time input 
performed by these individuals had to be collected by even 
less precise methods (see Chapter 3). The average weekly 
time spent on subsistence gardening activities by non-weaver 
adult household members measured in quarter-days, is presented 
as Variable 8; Data E. If a full work day is taken to be 10 
hours then one quarter-day (the unit used for recording the 
data) was approximately 2h. hours. It was found that the 
average time spent by the non-weaving m.embers of the 48 
Highland households,^ on subsistence gardening activities 
was approximately 31.0 hours per household per week. The 
weaver, therefore, supplied only approximately 10 per cent 
of the total labour expended on gardening activities by the 
average Highland weaver-household. A summary of the time 
(in hours) spent by the non-weaving household members on 
subsistence gardening activities is given in Table 8.5. 
It appeared that the average weaver's main concern was 
with production in the monetary sector of the economy and 
with the acquisition of cash income. The subsistence 
gardening activities were left more to the household members 
whose opportunity cost in the monetary economy was either low 
or zero and the weaver supplemented (or complemented) this 
labour during the times of the week when his own opportunity 
cost to the monetary economy was also zero. The high 
productivity of subsistence agriculture in Papua New Guinea, 
together with the women's traditional role in performing the 
more time consuming gardening tasks, thus permitted the 
weaver and his family to enjoy the best of both worlds. 
Cash could be earned to acquire the goods which could only 
be obtained within the monetary sector, whilst subsistence 
garden production could be maintained at a sufficiently high 
level to ensure that the household was able to meet some, 
even most, of its basic needs without recourse to cash. 
However, in terms of Fisk's stages of transition, it would 
^The statistic excludes the nine weavers in Moresby, none 
of whom had traditional gardens. 
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appear that the members of the weaving workforce studied 
herein were generally at a later stage of the transition to 
complete monetisation than those Papua New Guineans engaged 
in some of the rural economic pursuits and also they appeared 
more cash oriented than most other groups of Papua New 
Guineans studied to date. 
Table 8.5 Summary - Time Spent on Subsistence 
Gardening Activities by Non-Weaving 
Members of the Weaver Household 
- by Area Subgroup 
Area 
Subgroup 
Average Number 
of Mon-Weaving 
H/H Members (AECU's) 
per average H/F 
Time Spent in 
Subsistence Gardening 
Activities 
Hours per week 
GKA 1.9 18 .3 
CHI 4.0 52.2 
MKA 3.0 37 .6 
YNK 2.3 39.9 
TAR 1.1 14.5 
H/LANDS 2.5 31.0 
POM 0.2 0.0 
2 3 6 
DATA SET E 
DATA E 
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VAR. 
Obs. 
(1) (2) (3] (4) (5) (6) (7) (8) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
24.72 
17.17 
25.17 
26.22 
20.45 
13.98 
17.22 
20 .30 
23.37 
14.83 
26.17 
21.88 
20.03 
19.30 
22.20 
18.95 
13.05 
17.05 
21.15 
9 .52 
11.98 
10.37 
13.08 
13.05 
9 .05 
10.90 
12.25 
18.25 
10.17 
11.80 
17.25 
13.17 
10.42 
9 .87 
8 ,48 
10.90 
9 .35 
19.70 
7 .82 
7 .12 
9 .08 
23.78 
18.45 
7 .65 
8.60 
11.60 
9.77 
10.95 
20.75 
13.25 
9 . 1 2 
14.25 
11.87 
6 .85 
7 .48 
7 ,95 
14.23 
28 .00 
35 .00 
35 .00 
33.50 
35 .00 
31.50 
35.00 
33.50 
32 .50 
35.00 
33 .00 
33 .00 
33.75 
33.50 
35.00 
30.25 
21.25 
40 .00 
34.50 
21.50 
15.50 
28.75 
20.25 
36.00 
36.00 
28.00 
27.50 
27.00 
23.25 
26.00 
31.50 
30.00 
26.50 
27.00 
15.00 
29.50 
26.00 
30.00 
18.00 
23.00 
19.50 
31,25 
33.50 
14,50 
15,00 
15,50 
16.00 
21.50 
36.25 
21.50 
16.75 
31.25 
18.00 
16.75 
24.00 
31.25 
18.50 
1 .50 
1 .50 
1 .50 
1 .50 
1 .50 
1 .50 
1 .50 
1 .50 
1 .50 
1 .50 
1 .50 
1 ,50 
1 ,50 
1 .50 
1 .50 
0.10 
0.10 
7 .50 
8 ,50 
18,50 
22.50 
18.50 
22.50 
18.50 
7 .50 
4 ,00 
5 ,00 
5 .00 
0 .50 
7 .00 
0 .50 
4 ,00 
10.00 
11.00 
7.50 
10.00 
10,00 
4.00 
1.00 
10.00 
10.00 
0.10 
0.10 
25.00 
25.00 
25.00 
25.00 
25.00 
3 .00 
2 ,50 
3 .00 
0.10 
3 .00 
3.00 
3 .00 
3 .00 
2 .50 
0 .00 
0.00 
0.00 
3.00 
0 ,00 
0 ,00 
16.50 
0 ,00 
0 ,00 
0 ,00 
0 ,00 
0 .75 
0 .00 
0 .00 
0 .00 
3 .00 
0 .00 
0 .00 
0 .00 
0 .00 
7 ,00 
0 ,00 
5 .00 
0.00 
0.00 
0 .00 
0 .00 
0 .00 
0 ,00 
0 .00 
0 .00 
0 .75 
0 .00 
0 .75 
0 .00 
0.75 
0 .00 
0 .00 
0,75 
0 ,00 
0 .00 
0 ,00 
0.00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 ,00 
0 ,75 
0 ,00 
0 ,00 
0 ,00 
0 .00 
1 .00 
0 .00 
0 .00 
1.00 
0 .50 
0 .50 
0 .75 
1 .00 
0 .00 
9.25 
0.75 
1.75 
0 .00 
2.25 
0 .00 
4 .50 
3 .50 
0 .00 
0 .00 
5 .00 
4.25 
4 .00 
0 .00 
4.75 
0.00 
0.00 
0.00 
10.00 
0.00 
4.00 
0.00 
12.00 
9.00 
6 .00 
4 .50 
3.00 
2 .50 
0 .00 
15.00 
10.00 
24.50 
2.50 
3.50 
3.75 
4.75 
0.00 
5.75 
0 .00 
0 ,00 
5,00 
0 .00 
0 .00 
0.00 
0 .00 
0 .00 
0.00 
0 .00 
0 .00 
0 .00 
0 .00 
1 .50 
0.75 
7 .50 
5 .50 
8.25 
7.75 
3.75 
9.75 
3.00 
3 .00 
2 .00 
8,25 
2.25 
2.75 
2.25 
2.00 
7.00 
0 .50 
0.50 
2.50 
5.00 
3.50 
0 .00 
0 .00 
0 .00 
0 .00 
2.25 
18.50 
0.25 
1.00 
12.00 
2.25 
9 .00 
7 .00 
5.50 
0 .00 
0 .00 
0 .00 
0 .00 
3.00 
0 .00 
0 .00 
4.25 
3 .00 
3.75 
5.00 
0 .00 
3,00 
0,00 
0 .00 
0 .00 
0.00 
0 .00 
1 .00 
1.00 
0 .00 
6 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0.00 
0 .00 
6 .00 
0 .00 
0.00 
0 .00 
0 .00 
0 .00 
0 .00 
0.00 
0.00 
0 .00 
0 .00 
0 .00 
3.25 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
4 .50 
2 .00 
0 .00 
0 .00 
4 ,50 
0 ,00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
13.00 
0 .00 
0 .00 
5 .00 
4 .50 
0 .50 
21.00 
11.75 
3.00 
12.50 
9 .50 
10.00 
6 ,00 
4 .00 
0 .00 
15.00 
8 .75 
41.75 
18.00 
13.75 
14.25 
18.25 
21.00 
20.00 
20.00 
22.00 
12.00 
17.50 
11.50 
4.75 
9.75 
13.25 
16.00 
26.50 
20.50 
19.00 
17.00 
6 .00 
14.00 
22.50 
13.00 
11.25 
19.00 
8 .50 
8 .50 
4 ,00 
4 ,00 
4 ,00 
0 .00 
0 .00 
0 .00 
0 .00 
0 .00 
0.00 
0 .00 
0 .00 
0 ,00 
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Identification of Variables 
VAR. (1) = Average weekly Effective Labour Time spent weaving. 
(Dependent Variable) (hours per week). 
(2) = Average weekly Time Spent Within the Weaving Workshop 
(haus blanket) (liours per week) . 
(3) = Potential Time spent on 'J'ravelling to/from Work, i.e. the 
number of hours taken for a weaver to walk between his 
house and the workshop twice daily, five days per week, 
(hours per week). 
(4) = Average weekly time spent by weaver on Other (Non-Weaving) 
Monetary Work (hours per week). 
(5) = Average weekly time spent by weaver on Subsistence 
Gardening Activity (i.e. clearing, digging, iJlanting, 
cultivating, harvesting and fencing (and repairing fences 
surrounding the garden) (hours per week). 
(6) = Average weekly time spent by weaver on Other Subsistence 
Activities (i.e. cutting and collecting timber - including 
firewood - house building and repairing, hunting and 
fishing) (hours per week). 
(7) = Average weekly time spent by weaver on All Subsistence 
Activities during hours which could have been spent on 
weaving, i.e. between 8.00 a.m. and 4.00 p.m., Mondays 
to Fridays, (hours per week). 
(8) = Average weekly time spent by Non-Weaving Household Members 
on Subsistence Gardening Activities (quarter days per week) 
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CHAPTER NINE 
THE INDIVIDUAL'S SUPPLY OF LABOUR EFFORT TO MONETARY 
ACTIVITY DURING THE T.ATER STAGES OF TRANSITION* : 
AN EMPIRICAI, MODEL 
1. General 
The model to be developed in this chapter is one of 
consumer demand, viz., the demand for Jeisure, although in 
the form in which it will be estimated it will be presented 
in terms of the "supply of labour effort". This is done 
simply by defining all activities within a given period 
that are not devoted to monetary work as being "leisure". 
Although the model will have much in common with the models 
of Mellor, Nakajima and the more recent adaption of the 
A 
Nakajima model by Fisk (1975) it differs from them in some 
noticeable respects. 
Fisk's concern is with the allocation of a family's 
labour between non-monetary garden production, commercial 
cropping (sometimes wage labour) and leisure. His main 
analytical work relates to Stage 2 of the Fisk taxonomy 
on the stages of transition from a non-monetary to a 
monetary economy. Consequently, it is concerned with the 
subsistence gardener and his family who occasionally 
undertake supplementary production of cash crops, or hire 
some of their labour units out on the market, "in order to 
secure access to market goods and services not obtainable 
from their own resources" (Fisk; 1975, p.2). 
By way of contrast the current model relates to the 
next major stage of the transition and for rather pragmatic 
reasons it relates only to an individual in a household 
(usually the head) who devotes his main productive efforts 
towards earning a cash income. Although this individual 
may still be actively engaged in some subsistence gardening 
*See Fisk (1975) for the taxonomy, 
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his role in this, at least in the decision time period of 
the model, is less one of economics and more a relict of a 
strong cultural tradition that men have certain prescribed 
gardening tasks, the performance of which cannot be relegated 
to others. The regular, daily garden work is performed by 
the women of the household and other adults and older 
children not actively engaged in monetary employment. The 
subject of this study may have had his allotted garden tasks 
but a clear tendency was observed for him to perform them, 
whenever possible, outside of the hours which he could 
otherwise devote to the monetary work activity. The impact 
of the household's subsistence wealth and productivity on 
his own monetary work-leisure choice is thus assumed to be 
exogenous within the particular decision period considered 
by the model. This assumption is a simplifying one but 
appears to be fairly much in accordance with the observed 
behaviour of the sample group. 
The models mentioned above have examined the labour 
response of agriculturalists and, therefore, have been 
concerned mainly with a curvilinear product of labour 
function. However, both Fisk and Nakajima acknowledge the 
linear budget line in situations where the hourly earning 
rate is fixed (e.g. as with wage labour). As the current 
study is not concerned directly with the relative productivity 
of labour in subsistence vis a vis commercial farming and as 
a fixed average hourly earning rate was calculated for the 
monetary activity, the model presented herein deals only 
with a linear product of labour function. The current model 
also draws more heavily on modern utility theory than is 
usual for the elementary textbook presentations or for the 
other models cited above. 
The current model is primarily concerned with the 
direction and the extent of the effect on the demand for a 
commodity when some specified variables change. The aim is 
to present a model which is, to the greatest extent possible, 
both consistent with the theoretical assumption of utility 
maximisation and in a form which permits the estimation of 
the parameters by simple econometric techniques. Whilst 
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theoretical rigor is limited by the rather small size and 
scope of the data, and by the reiatively simple estimation 
techniques which are to be used, nonetheless, the model has 
some advantages over those which might otherwise have been 
constructed along the more usual pragmatic lines. 
Raj Krishna (in Wharton; 1969, p.186) in his comments 
on the Nakajima model makes the point that "... no matter 
how abstract our primary conce£)ts (such as a utility 
function) are, the fruits of theorising must, in the 
decades of econometrics, be predicted relations which are 
empirically testable. They must have variables whose 
empirical correlates exist in the available data or can be 
computed without prohibitive cost." Whilst the models 
outlined in Chapter 2 have been most valuable in enlightening 
us to meaningful questions to ask when one appeals to 
empiricism, they are somewhat incomplete in the form in 
which they are currently presented. 
They assume utility maximisation and they hypothesise 
particular behavioural patterns and represent them in a 
variety of indifference map shapes. The results are 
interesting but often, as in the Nakajima case, they are 
somewhat inconclusive. It is not really possible to take 
these models as a basis for the empirical investigation of 
the collected data in which measurements of the relevant 
elasticities are sought. Still more restrictive assumptions 
are needed. Furthermore, as these models were intended only 
for descriptive purposes they have been limited to a two 
dimensional analysis. Labour-leisure choice is, however, 
likely to be of a multidimensional character with final 
leisure choice being a synthesis of simultaneous decision 
between leisure and various other sets of goods, and between 
these other sets of goods thc-inHc] ves. Ul tiniate] y, of course, 
it ml(jht aluo involve a cliolcc between the current and 
future consumption of the relevant goods and leisure. 
Thus, in order to test some of the earlier models and 
increase their empirical usefulness they must be taken a 
few steps further. It will be advantageous to turn to 
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contemporary consumer demand theory for means to bridge 
the gap that exists between a sound theoretical reasoning 
and a theoretically consistent empirical study. 
A good deal of the difficulty has been in the failure 
of the earlier theorists to specify explicitly the functional 
forms, or the restrictions on the functions, that were 
inherent in the utility functions assumed in their models 
and to acknowledge the restrictions that such forms place 
on the signs and values of the parameters that their models 
attempt to explain. 
Although it is still a common and acceptable technique 
to specify directly what seems to be the appropriate demand 
equations and then to try and impose the restrictions 
necessary to ensure their plausibility, the more recent 
developments in demand and utility theory (for example, 
Brown and Deaton, 1972; Phlips, 1974) indicate that a 
preferred and more natural procedure is to specify a 
particular utility function directly and derive the demand 
equation by the constrained maximisation of it. In this 
way all the theoretical general restrictions are automatically 
satisfied and the demand model will be internally consistent. 
Unfortunately, formality is costly in terms of the 
model's generality. In the present state of the art the 
number of known utility functions with algebraically 
specifiable forms which are intuitively reasonable is few 
indeed. Some of the utility functions (e.g. the quadratic 
utility function) look interesting inasmuch as they appear 
to allow for the behavioural peculiarities one might expect 
in economic situations of the type considered in this 
thesis and by Nakajima, Fisk and Mellor but yield very 
complex demand functions which greatly inhibit estimation 
(see Goldberger; 1967, p.80). It would be difficult to 
put an algebraic form on the utility functions implicit in 
the indifference maps of any of the above cited models. 
The subsequent derivation of the appropriate demand functions 
and its estimation would be even more formidable. However, 
the usefulness and validity of the model, as indicated by 
its ability to stand the test of empiricism, can best be 
243 
evaluated only if this step is taken. 
Whilst it might seem intuitively unreasonable to 
construct a model which first imposes some limitations on 
behaviour through the form specified in its underlying 
utility function, a more appropriate operational alternative 
is not available. Although it might appear preferable first 
to analyse the data and see if it suggests the form of the 
utility function, in doing so one would be using some type 
of estimating equation and this equation would have a 
particular form (e.g. it is common to use a linear or log 
linear equation). Yet, the actual form taken by the 
equation can give more plausible estimates if it is 
theoretically consistent. If the equation is, in fact, 
linear in the price and income variables it already implies 
that there is an underlying utility function of a particular 
form. Tempting as it might seem, it is improper to work in 
reverse, for the functional form chosen for the demand model 
is of utmost importance and the results yielded from the 
analysis of the data are often as affected by the model 
chosen as by the data itself. It is preferable at the 
outset to specify a particular utility function that seems 
relevant to the problem at hand in that the demand functions 
derived from it have the properties which are appropriate 
to the problem and which are suitable for estimation. 
Alternative specifications of such utility functions 
might then be tried to discover which produces the best 
results. 
2. The Choice of an Appropriate Utility Function 
Ideally the demand equations would be derived from 
utility functions that do not exclude the possibility of 
various demand peculiarities and types of goods, i.e., it 
should be possible to consider inferior goods as well as 
normal goods and goods which are net complements of others, 
etc. In doing so a high degree of generality could be 
retained. However, it is also desirable to obtain demand 
equations which can be readily used for the analysis of 
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data on consumer behaviour and from which meaningful 
numerical values of the parameters can be obtained. One 
of the functional equations which best allows the 
facilitation of such an analysis is that which is linear 
(additive) in the parameters. In demand functions it is 
common, therefore, to seek linearity with respect to quantity 
demanded, J^slative price and real income. Unfortunately it 
is not, as yet, possible to derive a valid and useful demand 
equation from any known utility function which allows one to 
capture all of these above characteristics simultaneously. 
The fact of linearity alone implies that all classes of 
goods must be net substitutes in the Hicksian sense and 
thus excludes complementary goods. However, if one is not 
interested in a fine classification but seeks rather to 
analyse the demand for broad categories of goods, e.g. 
food, clothing, housing, entertainment, leisure, etc. 
being unable to allow for inferiorities or net complementar-
ities is not such a serious limitation. This, of course, 
is so in the case being considered in this study. 
Care must be taken not to exclude peculiarities and 
characteristics found or expected to be of considerable 
explanatory importance in the particular situation being 
examined. From the theories of Nakajima, Fisk and Mellor 
one is introduced to the concept of a minimum subsistence 
standard of consumption or income. Nakajima (1969; p.167) 
defines a line M M ' above and parallel to the labour axis o o 
of his graphical model as "the minimum subsistence standard 
of income for the whole family" and acknowledges its 
similarity to Wharton's expression 
where S is the minimum subsibLence standard of living per ms 
person, with P representing a minimum i->hysio]ogical 
requirement and E and C being, respectively, an "economic 
well being" and a "cultural" variable (Wharton; 1963, p.52-54) 
S^^ multiplied by N, the number of adult equivalent household ills 
members, would give the level of the minimum standard for the 
whole family. 
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Mellor, it will be recalled, represents the "ininiinuin 
biolocjical subsistence" level and a "culturally determined 
subsistence level" by the amount Oj^  and O respectively 
(Mellor; 1963, p.524). Fisk (1975), embraces the concept 
by including an amount OQQ, represented as a subsistence 
line in the Subsistence Enterprise part of his model and 
by a line M^j^-M^j^ in the Monetary Enterprise component. 
This later amount represents some minimum money income, 
or outlay, necessary to enable the production unit to 
produce, e.g. to meet a land tax or rent. The concept of 
a biologically and culturally determined acceptable level 
of income (expenditure) is also embodied in Fisk's FD 
("full belly") level of another, more basic, model in the 
same paper, although the amount relates to a higher physical 
level of well being than the other cases mentioned above. 
In most economies where the intrusion of cash is 
recent and incomplete and cash incomes are relatively low, 
cash expenditure decisions are often made in the region 
close to this "minimum" level. A model which can incorporate 
such a concept and allow one to follow all of its implications 
would appear most desirable. 
Linear demand models which incorporate such "subsistence" 
or "preconimitted bundles" are, so it turns out, now in quite 
common usage having been first introduced to the literature 
by Klein and Ruben (1947) and brought into prominence during 
the mid-fifties by Richard Stone (Stone; 1954) who applied 
them to British expenditure data. The system of equations 
so defined has, in fact, become known as the "Linear 
Expenditure System". Samuelson (1947) and Geary (1949) 
were able to derive the utility function which is consistent 
with this behaviour in that a consumer seeking to maximise 
it would have linear demand functions. 
This utility function is now coimnonly known as the 
Stone-Geary utility function and has the following form 
U = S 3,log (q. - Y•) i=l 1 ^ 
The 3's and the y's being the parameters with 
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0 < < 1 Y. 0 (i = l,...,n) 
and n 
i=l 1-1 
The function is defined only for the range where 
(q^ - Y^) > 0 
The maximisation of this utility function subject to the 
linear constraint 
n T p. q. = y 
i=l ^ 
where p^ = the price of the i^^ commodity, 
q^ = the quantity of the i^ '^  commodity, and 
y = income or total expenditure 
has yielded demand functions of the following form: 
X • = Y• + — (y - Ep . Y .) 
The mathematics of this usual derivation can be found in 
Goldberger (1967; p.45-46), Green (1971; p.318) and Phlips 
(1974; p.20), and is given below, p.256. 
The Stone-Geary utility function is merely the 
generalisation of a Cobb-Douglas type utility function of 
the form, 
u = log q. 
i 1 ^ 
to include minimum required (precommitted) quantities, Yj^ . 
However, whereas the Cobb-Douglas function implies that all 
income elasticities have a value of unity, an implication in 
contradiction to Engel's laws, the Stone-Geary utility 
function frees us from this dilemma and allows income 
elasticities to vary even if not allowing them to be negative 
It is, however, the economic interpretation of the 
behavioural implications of this model and their immediately 
apparent relevance to the economic situation being 
investigated in this study that attracts attention. 
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The demand for a good is seen to consist of two 
parts, i.e. 
Xi = Yi + e.. 
The consumer first purchases some minimum required 
(subsistence), or if you like, "precommitted", quantity of 
each good, Yj^ / and provided that the cost of this purchase 
is not greater than income, i.e. (y - Zp^y^^) ^ 0, the 
amount so purchased is determined independently of income 
and relative prices. In the usual presentations of Stone-
Geary demand functions this particular amount is assumed to 
be a fixed quantity. After the purchase of the "precommitted" 
bundle the consumer's residual or "supernumerary" income 
(y " ^Pi^i^ ^^ then assumed to be spent in fixed proportions, 
between the goods. As seen from the above equations the 
"above subsistence" or "supernumerary" expenditure on 
commodity i is shown as 
p e = e. (y - ^ P^Y-;) • 1 1 1 jf^ i 3 3 
The 3^'s represent the marginal budget shares. 
As Goldberger (1967; p.47) explains, there is no need 
actually to interpret the Yj^ 's as physical minima. The 
interpretation of y• in the Stone-Geary utility function 
and the demand equations derived therefrom is thus strikingly 
similar to the "minimum subsistence" quantities in many of 
the other models cited above. 
By taking an additional step and making the "pre-
committed" bundles, Yj^ / (i = l,...,n) themselves a simple 
function of other social, institutional and economic 
factors it becomes possible to incorporate into the demand 
theory and analysis some characteristics and constraints 
which are likely to be quite prominent in affecting overall 
demand and work-leisure choice in a non-Western society of 
the type found in Papua-New Guinea. This, in effect, is one 
of the novelties of the approach taken in this study. 
"Leisure" can be quite simply included in the demand 
system as the n + good and Y^^ the "precommitted 
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consumption of leisure", is then interpreted as the minimum 
amount of "leisure" or non-work the individual takes during 
the decision time period for required rest and recreation 
and/or to perform other "non-work" activities which he 
considers necessary. As the total demand for "leisure", 
q^ ^ there is also likely to be some "supernumerary" 
consumption of "leisure" just as there is such consumption 
of other physical goods. 
The weavers and their dependent households came from 
widely different geographical and cultural areas which had 
experienced quite different degrees of contact with the 
conmercial economy. Households, too, varied considerably 
in size and structure. Although an ideal cross-sectional 
study might have used a sample drawn only from households 
and individuals homogenous with respect to these other 
factors, the main concern of this study was to try and 
capture homogeneity with respect to other, more critical 
factors; i.e., that all individuals studied had a high degree 
of freedom in their cash work-leisure choice, that an 
accurate measurement of the actual quantity of work effort 
supplied by the individual could be obtained and, that 
all effort inputs could be regarded as qualitatively 
comparable. 
The very limited size of New Guinea's commercial labour 
force and the limited range of commercial activities in 
which New Guineans were engaged resulted in it being 
impossible to meet all selection criteria simultaneously. 
However, by making some hypotheses about the influences 
factors such as household size, contact with cash goods, etc. 
have on the size of the precommitted demand bundles y 
(i = 1,...,n,n+l) , an interesting procedure for handling the 
consumption pattern or "taste" differences that are likely 
amongst the diverse household units included in this study 
is developed. 
The precommitted quantity demanded of a good (or some 
bundle of goods) is very similar to Wharton's "minimum 
subsistence standard" (Wharton; 1963). There are two 
definite components of this amount. The first is biologically 
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determined in relation to the physical starvation level. The 
second is culturally prescribed, is an addition to the former, 
and raises the quantity to an "acceptable", rather than a 
physically minimal, level. The former part is perhaps 
static but the second expands with cultural contact, 
cultural change and especially with the "demonstration 
effect" of newly discovered or introduced goods, services 
and life styles. It is this component of "precommitted^^ 
demand that differs from area to area with differences in 
the length and strength of contact from the intruding 
commercial economy and its associated goods and mores. The 
former component is more directly a function of the size 
and structure of the household being considered. 
In addition, of course there remains the super-
numerary aspect of demand, which is also likely to expand 
with the encroachment of the commercial econom.y and the 
spread and growth of monetary earnings. This should not 
be confused with the expanding "cultural" component of 
the precommitted bundle y^f discussed above. 
In a society and economy such as that found in Papua 
New Guinea where the monetary economy has only recently made 
the intrusion into the traditional patterns, where the 
degree of intrusion varies considerably from area to area, 
and where the transition from subsistence to commercialism 
is still far from complete, the concept of an enlarging 
"precommitted" bundle for some classes of goods and services 
appears a particularly useful one. 
Whilst in a developed monetary economy the absolute 
size of the average household's precommitted bundle is 
likely to be very large relative to that of the average 
New Guineans, this precommitted component is, however, 
likely only to be a relatively small proportion of total 
demand; relative that is to the supernumerary component. 
In such a situation a model which considers "taste" change 
only with respect to the precommitted component would be 
somewhat inadequate. However, in the New Guinean transitional 
economy where the cash economy is only now becoming an 
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important means of satisfying basic wants in some areas of 
the country and where a considerable proportion of all 
monetary expenditure decisions are being made around or 
slightly above the precommitted level, the concept of an 
enlarging precommitted bundle in response to these other 
factors suggests an approach to demand analysis well 
worthy of consideration. 
In the truly traditional society cash, as known to 
the Westerner, is an unneccessary item. The household 
provides its own food needs from its gardens, and its 
housing and clothing needs from the natural surrounds. 
Recreational needs are satisfied from the cultural activities 
traditional to that society and individual security is a 
product of village solidarity and tradition. The earliest 
contacts with cash in a primitively affluent society have 
sometimes produced unusual expenditure patterns and there 
has been a noted tendency to purchase many luxury items 
(Fisk; 1975, p.11). However, even at this earliest stage, 
steel axe heads and tools are being purchased to replace 
primitive tools and with increasing contact the New 
Guinean is exposed to a wider range of Western consumer 
goods. Some of them, perhaps even an increasing proportion 
of them, become part of his regular purchases. The regular 
availability of rice and tin fish in nearby trade stores 
soon finds the household incorporating these items into its 
diet and before long they are accepted as a regular part of 
the household requirements. This pattern is even more 
evident in relation to commercial tobacco products and beer 
and is repeated again in the demand for Western items of 
clothing and household cooking and eating utensils. 
Eventually, some of these goods cease to be regarded 
as luxuries and become instead a part of one's regular 
expenditure pattern. Certain undefined, but nonetheless 
evident quantities of these commodities become regarded as 
"necessary". The expenditure on this necessary minimum 
bundle is analogous to the "precommitted" expenditure 
bundles incorporated in the model being developed. This 
2 5 1 
study of a c r o s s - s e c t i o n of individuals and their households 
took in people from s o c i a l groups that were at various 
stages of this process of exposure to and acceptance of 
Western cash g o o d s . 
3. Factors A f f e c t i n g the Precommitted Demand for Commodities 
and Leisure 
It w o u l d a p p e a r that some factors which affect the 
precommitted d e m a n d c o m p o n e n t , y ^ , are specific to particular 
classes of g o o d s , i . e . the precommitted demand for p e r s o n a l 
and household durables is likely to be in some way affected 
by the stocks of these goods already h e l d . However, for 
the purposes of this study it w i l l only be possible to 
consider a few of the more g e n e r a l factors which affect 
either an important commodity class or a wide class of 
commodities. 
As a high proportion of the total expenditures on a l l 
goods and services was shown to be on food items and as 
lack of other price data has necessitated the assumption 
that the trade store Food Item price index is representative 
of the g e n e r a l price differentials that exist amongst the 
various areas of the s t u d y , some of the factors affecting 
the precommi tted demand for Food must be explicitly 
considered. 
It was found that most basic food items were widely 
available in the trade stores throughout all of the study 
areas a n d , t h u s , the factor of relative availability would 
not have appreciably affected the size of the precormnitted 
demand. H o w e v e r , houseliold sJze (the number of consumer 
units) did vary amongst the liouseliolds studied and could 
be consideied the dominant factor in affecting the 
prucoiiijii 1 L ted demand lor 1 ooci. T h u s , 
where A^ = c o n s t a n t , and y^^^ is the precommitted bundle of 
food items (in q u a n t i t y units) for dependent household, h , 
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and N^ is the number of adult equivalent consumption units 
in the dependent household of the v/eaver being studied. 
The factors which affect the precommitted demand for 
a wide range of other goods and services could be numerous 
indeed. In view of this an attempt has been made to define 
and measure a quantity which might encompass the most 
consequential of all these other factors. It is hypothesised 
that the size of the precommitted demand for a wide variety 
of these Other (non-food) Goods and Services is a simple 
function of their availability and the ease with which the 
household can have access to them. An Index of Accessibility 
was constructed for this purpose (see Chapter 4). 
Thus, 
^2h = 
where = constant, and y^^ is the precommitted quantity 
demanded of Other Goods and Services by household, h, and 
Aj^  is the Index of Accessibility for that household. 
Finally, there is y^/ the precommitted demand for 
"leisure". As the model will concentrate on this particular 
good, the factors affecting enter the model more directly. 
The first factor hypothesised to affect y^ results 
from an institutional constraint which led to an imperfection 
in the sample selection. Although all 57 weavers had a 
considerable degree of choice in selecting the amount of work 
they wished to perform and hence, the cash incomes they 
earned, some 15 weavers worked in a government sponsored 
factory at Makia, near Goroka. These 15 weavers were under 
a certain amount of supervision; sufficient it was felt for 
this factor to be allowed for in the final analysis. This 
allowance was made simply by including a "dummy" variable 
for supervi sion in the estimation equation. The effect of 
the supervision was to reduce the amount of "leisure" that 
might have been freely chosen. It can be thought of as 
constituting a minimum, or precommi tted, worl input 
requirement. 
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A second factor hypothesised to affect y^ results from 
the definition of "leisure" and "work" adopted for the 
purposes of this study. It has been assumed that the period 
of effective work-leisure choice in weaving was limited to 
about 40 hours per week (see Chapter 4). Although much 
freedom of choice existed within this period there were 
strong institutional, natural (darkness, and no electricity) 
and binding social constraints on choice outside of those 
hours. Furtherm.ore, "work" effort is defined and measured 
only for the performance of weaving tasks that directly 
result in production and lead to the receipt of a cash 
income. Some weavers lived considerable distances from the 
haus blanket (weaving workshop) and it could be expected 
that these weavers would be inclined to arrive to work later, 
leave earlier and be more frequently absent than others who 
lived close by. As walking time was not included as part 
of the defined "1aljour" effort, any time spent in walking 
to work within the defined 40 hours was, therefore, counted 
as "leisure". In as much as the proximity of the weaver's 
dwelling to his workshop, measured in potential daily 
travelling time taken to go to and from work, captured this 
factor, it was assumed to affect (positively) the v/eaver's 
precomn^itted demand for "leisure". 
Finally, a considerable number of the weavers in the 
sample (14/57) were both young (under 20 years of age) and 
single or uncommitted to dependent kin or nuclear family. 
It was contended by some authorities concerned with the 
handloom weaving project that these men took more "leisure" 
than their older married counterparts. The assumption is 
made, therefore, that these men have a higher precommitted 
demand for "leisure" than others and another "dummy" 
variable is incorporated to allow for and test this 
asaer t ion. 
Thus, 
H " (SSD*,T) 
Y^ = - '^ iS* + u^D* + a3T 
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v\?here 
a^-a^ are constants; 
Y^ is the precoRimitted demand for leisure by the weaver; 
S* = 1, if the weaver is supervised in his work, 
0, if otherwise; 
D* = 1, if weaver is young (under 20 years) and 
unattached, 
0, if otherwise; 
T = proximity of the weaver to his place of work, 
measured in the average number of hours taken 
to walk to and from work during a five-day 
working week if the weaver attends each day. 
4. The Demand for Leisure in a Transitional Economy: An 
Extension of a Stone-Geary Based Demand Function 
For the purposes of developing the model it will be 
assumed that the underlying utility function is Stone-Geary. 
"Leisure" is added as the n+1^^ good and a dem.and equation 
(or set of equations) is derived from the constrained 
maximisation of the utility function. 
A single-period utility maximisation v/ith no uncertainty 
or interperiod borrowing or lending is also assumed. The 
aim is to maximise the utility function of the form 
n+1 
U = U(q. q^'^^n+l) = i^i ^i - ^i^ 
p.q. = I • • -(2) 
subject to the budget constraint 
n+1 
i=l ^ ^ 
where 
q^ refers to the quantity of the ith good; 
p^ refers to the price of the ith good; 
? 3. log(q. - Y.) 
i=l ^ 
+ log(q^ - y^) .. .(1) 
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all goods are assumed to be current goods 
and services; 
I is "potential" income; 
I = wH + E; and 
^ ^ P^ -j.! is the average hourly earning ("wage") rate; 
II = the total number of hours over which the labour-
leisure choice is being made; 
E == non-weaving income (i.e. exogenous income + net 
transfers received); 
where 
q^ are the hours spent at "leisure" during H; and 
S^ denotes those hours of effective work effort 
during H. 
Furthermore, it is assumed that 
y^ " "o ~ "l^* ...(Tl) 
^2h = 
(these terms already being defined above). 
Note that goods 1 and 2 are assumed to exhaust all possible 
types of current goods and services. Thus, the 
j(j = l,...,n) individual commodities have been aggregated 
into k(k = 1,2) coinjiiodity groups, viz. , (1) food items and 
(2) "all other" goods. 
'I'lie derivuLicni will dcjne in two stages: 
(i) the usual derivation treating the quantity, Yj^ f 
as a constant; 
(ii) the Yj^  functions (i.e. T1-T3 above) will then be 
substituted in the equations derived under (i). 
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* 
T h u s , solving g e n e r a l l y , the first order conditions are: 
= - - ^i) = Pi/w 
and E q u a t i o n (2), w h e n c e 
P ^ q ^ = P^Yi + - Y^)] i = l,...,n. ...(3) 
When adding the n equations in (3) one obtains 
i!l P i ^ i = ill P i ^ i ^ - ^i-
But by assumption 
Jx = -
Substituting in (4) and rearranging terms yields 
n+1 n+1 
n+1 
Substituting this in Equation (3) and using E Pj^Qj^ 
one obtains 
= I 
Pi'ii = i^i^i + - Pi^il •••'5' 
The c o m m o d i t y demand function is then simply obtained by 
dividing throughout by p^^ and rearranging terms. 
= (1 - - B , . E . ^ 
i = l , . . . , n + l ...(6) 
The demand equation for leisure, q c a n be written 
specifically as 
*I w i s h to acknowledge the substantial assistance given by 
Dr P . J . L l o y d , D e p a r t m e n t of E c o n o m i c s , Research School of 
P a c i f i c S t u d i e s , A u s t r a l i a n National University, in this 
and other m a t h e m a t i c a l segments of the current chapter. 
Any e r r o r s , h o w e v e r , are my responsibility. 
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Note that when the function is e^ressed in this form all 
quantities on the right hand side of the equation also 
relate to units of time. 
Substituting back into (7) for I = wH + E, gives 
q, = (1 - - B, .1. ^ + -H 3, f. ...(8) 
Respecifyinq in terms of the quantity of labour effort 
supplied, S^, (through H = q^ + S^), gives, after rearranging 
terms 
S^ = (1 - e,)(H - Y^) . .E. -
... (9) 
The final two variables on the right hand side of the 
equation can be described verbally. 
( — i s , in effect, the weaving labour cost of obtaining 
the "subsistence" or precommitted quantities of goods required 
by the household. (E/w) can be thought of as the 
compensationary value of non-weaving income in terms of the 
hours of weaving effort that would have been required to 
earn this same amount of cash. 
By substituting Equations Tl to T3 in Equation 8 and 
then respecifying in terms of S the following, and final, Jj 
function for the supply of labour effort is obtained. 
S^ = (1 - 3^) (H - a^) + (1 - - (1 -
, 3 ...(10) 
)6 W 
^^ '^J'his equation is ecjui va .1 on t to the one obtained by Betancourt 
(1971; p.285), one of the few others who have derived a supply 
of labour function from the S-G utility function. I note, 
however, reference to similar work by a Miss Jane I,euthold 
(unpublished Ph.D., University of Vvfisconsin, 1968) cited in 
Goldbercjer (1967) and by Sandra Christensen (unpublished Ph.D., 
University of Wisconsin, 1971) cited in Wales (1973). 
^^^Note the aggregation of all j elementary commodities into two 
general commodity groups (1, 2). Hence 
j^i ^ w ' w w • 
The aggregation is discussed further in Appendix D. 
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The current chapter will be concluded by illustrating 
how much of the above econometric formality can be simplified 
for presentation in graphical form. The relationship this 
algebraic model bears to its geometric predecessors 
(Nakajima, Fisk, etc.) then becomes more obvious. 
5. A Graphical Presentation 
To simplify presentation it will be assumed that the 
worker-consumer makes his choice between only two goods; 
"leisure" (£) on the one hand and "all cash goods" (j) on 
the other. It will also be assumed that the effective work-
"leisure" choice period consists only of those hours in a 
week which are free of any natural, institutional or cultural 
constraints on the performance of the monetary activity. In 
the empirical analysis this was determined at approximately 
40 hours per week. 
The consumer is assumed to attempt to maximise his 
utility (considered in respect to the welfare of his total 
dependent family) and is subject to the budget constraint 
n+1 
Z p q = I i=l 1 ^ 
where I = wH + E as outlined in a previous section. 
Unlike the Nakajima and Mellor cases this hypothesises 
a particular restrictive functional form for the preference 
orderings as reflected in the set of indifference curves. 
This specific form is the Stone-Geary utility function 
outlined in the previous sections. What is known about its 
graphical shape? 
The Stone-Geary function is a Cobb Douglas utility 
function with a shift in origin to incorporate the "sub-
sistence" (precommitted) points. Cobb Douglas functions 
are homothetic with respect to the origin and graphically, 
this means that any straight line from the origin must cut 
all indifference curves at points of equal slope (Green; 
1971, p.8141). The Stone-Geary function implies, therefore, 
homotheticity with respect, not to the origin, but to the 
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"subsistence" point, All indifference curves will 
be asymptotic to the "subsistence" (precommitted) lines 
which are parallel to the original axes. 
The implied shape of a Stone-Geary indifference map for 
two commodities is illustrated in Figure 1. 
The point of equilibrium and the effect of a change in 
each of the determining variables whilst holding the others 
constant will be illustrated. Keeping in mind that an 
increase in the amount of "leisure" is a decrease in the 
supply of effort, it will suffice to present the diagram 
and indifference map in its usual form, 
(a) Equilibrium of Income-Leisure Choice (Figure 2) 
Assuming that the OH hours are allotted either to money 
earning work or "leisure", and assuming that all income 
earned is spent immediately on the consumer cash goods, the 
standard textbook solution to optimal allocation applies. 
With given prices of "cash goods" (p^), given fixed 
wage rates (w^) the slope of the budget line is given as 
w^H/Pj. Note that because H is fixed, all budget lines 
will pivot from H. The budget line slope reflects the price 
of goods in terms of effort or "leisure" foregone. The 
equilibrium is depicted at a point of tangency between the 
budget line and an indifference curve (i.e. at a). The 
optimal allocation under these conditions is to consume 
Ohj^  hours of "leisure" (perform h^H work) and to spend the 
income so earned on Oq^ amount of goods. 
From Figure 2 one can see how the OH(=40) hours are 
allocated each week. 
Given that the precommitted household requirements for 
goods is Oy-^ and that the worker's precommitted "leisure" 
requirement is OY^QJ 
Hh hours of work are performed to earn the household's s 
precommitted bundle of goods, OYj^ (o^ Yj)/' 
h h, hours of work are performed to earn the super-s 1 
numerary bundle of goods, Yjo'^j (o^ ^j)' 
'I'HK INDlVlUDAi,'S SUIM'l.Y OF lAHQUK El'I'Ul.'l' 
TO MONETARY ACTIVITY DURING THE L A T ^ " 
STAGES OF TRANSITION -
A GRAPHICAL PRESENTATION 
(goods-quantity) 
Figures 9.1 to 9.6 
2 GO 
I-'i'j. 9.1 
(leisure 
hrs) 
Fig.9.2 
I (hrs) 
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Fig. 9. 3 
Fig. 9.4 
(hrs) 
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(qty) 
I'ig. 9.5 
H (hrs) 
(qty) 
Fig.9.6 
I/, (hrs) 
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Oy^^ (or y^) hours of precommitted "leisure" time are 
required; and 
^£0^1 additional or "supernumerary" hours of 
"leisure" are taken. 
(b) A Change in Net Non-Weaving Income, E (Figure 3) 
Net non-weaving income as defined in this study refers 
to the other cash incomes (e.g. non-weaving incomes) of the 
weaver and the income of other household members minus cash 
outlays for head taxes, fees, licences, debt repayments, 
gifts and other traditional customary transfers of income. 
Included in the amount is the value of household produced 
garden foodstuffs. 
E is defined in money terms. To reconcile this with 
the diagram where all amounts are in real terms one should 
define 
E = p. e 
where p^ is the price index for good j (the only other good 
besides "leisure" in the simple diagram) in a particular 
region or at a particular time, and e is the real value in 
terms of good j, of the cash amount. 
Thus, only when p^ is the same in all regions, or is 
constant in time, can E be equated with e. 
It is necessary now to examine the effects of an 
increase in E or e when such prices (p^), wages and other 
factors are held constant. 
In Figure 3 the effects of an increase in E are seen 
as a parallel outward shift in the budget line by the 
amount e. Because of the immutable number of potential 
hours, OH, the budget line cannot intercept the "leisure" 
axis further along its length. 
A characteristic of the Stone-Geary utility function 
is that all goods are normal and thus an increase in E 
income always acts to increase the amount of "leisure" 
consumed and hence reduces the supply of labour effort. In 
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this particular case the individual's supply of labour fell 
by h^h^ hours. An increase in head taxes or the acceptance 
by the individual of more fixed regular cash payment 
commitments (e.g. repayment of a loan) would simply have 
the opposite effect in the terms of the model. 
Prior to the receipt of non-weaving income the labourer 
was required to work for Ilh^^ hours to earn enough to 
purchase the "subsistence" bundle, y^, but with the receipt 
of some exogenous income he need now only work llh hours to a 
cover this necessary expenditure. E thus has the effect of 
compensating for work time. 
(c) A Change in the Household Size, N (Figure 4) 
An increase in the household size as measured by the 
number of adult equivalent consumption units, N, has the 
effect of increasing the physical quantity of good j 
considered by the household to be its precommitted minimal 
requirements, (a culturally, as well as biologically 
determined amount). An increase in y. from y. (N ) to 
D D O 
thus shifts the whole indifference map upwards. 
As Figure 4 illustrates, with the budget line remaining 
unchanged, a shift of this nature would result in the point 
of tangency between an indifference curve and the budget 
line being to the left of the original point (a feature of 
homotheticity with respect to the subsistence point, TjYjj^ ) • 
The labourer's supply of labour therefore increases from 
Hhj^  to Hh2 and the labour input required to reach the new 
minimal level of consumption increases from Hh^ to Hhj^ . 
(d) A Change in Access to Goods and Services, A^ (Figure 4) 
A change in the household's access to goods, whether it 
occurs through a wider array of goods being brought into the 
area by traders or because of improved and cheaper transport 
links between the home area and the larger towns, can be 
thought of as increasing the size of the culturally 
determined portion of y^. A greater number of goods and 
increasing quantities of some goods become "necessary" 
exf.enditures and the "subsistence" line y^ - Yj* shifts 
upwards. 
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The effects of an increase in the accessibility of 
incentive goods are thus the same as that considered in 
(c) a b o v e . 
(e) A Change in the Individual's Predetermined "Leisure" 
Requirements, y^ (Figure 5) 
Any factor which precommits part of the H number of 
hours per week for activities other than which is here 
defined as "work" affects the quantity of labour effort 
supplied by the individual. Similarly, any factor which is 
known to precommit some of the H hours to work activities 
(e.g. supervision of the worker) has the opposite effect, 
viz., a decrease in y 
An increase in y^ is shown in Figure 5 as a parallel 
shift of the precommitted "leisure" line y^ - y t o the 
right. H e n c e , the whole indifference map shifts in this 
direction. 
A g a i n , because of the characteristic of homotheticity, 
the new equilibrium point on the unchanged budget line must 
be below the original point and thus, lie to the right. 
In Figure 5 the effect of an increase in y^ is seen 
as increasing the total demand for "leisure" by h^ - h^. 
The supply of effort is consequently reduced. This result 
is, of course, as might be expected. 
(f) A Change in the Money Wage Rate, w (Figure 6) 
The effect of a change in the money wage rate is, 
perhaps, the most important of all the effects considered 
in as much as the quantity of work effort performed at 
various rates of the monetary wage, other factors held 
constant, constitutes what is commonly held as the supply 
of labour effort curve for the average individual. 
It will be remembered that Nakajima's model was unable 
to suggest the direction of change in the family's labour 
input as the monetary earning rate increase (in his case, 
due to an increase in the price of the farm product). 
Although the current model examines a simpler case, it will 
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be found that because a particular utility function has 
been specified one is able to predict the direction of 
change under certain conditions. 
The algebraic form of the effort supply function 
provides most of the answers. It can be seen from 
E P^^-
that an increase in the monetary wage rate, w, ceteris 
paribus, will have two effects. 
(i) It will reduce the labour time cost of acquiring 
the precommitted bundle of goods (as shown by 
p . v . 
w 
(ii) It will reduce the relative importance (or the 
work compensationary effect) of E, other non-
weaving net monetary income. In doing so it 
will act to increase S^. 
j-i 
In total, therefore, whichever effect predominates 
will depend on the relative sizes of E and Pj^j* 
If E > PjYj/ the response of effort supplied with 
respect to a change in w will be positive. 
If E = PjYj' the response will be zero, and if 
E < PjYj (or E = 0) the individual's supply of effort will 
decline following an increase in the wage rate. 
This can be illustrated in Figure 6. To prevent 
cluttering the diagram only the two polar cases will be 
considered. 
An increase in the wage rate is shown as an increase 
in the slope of the budget line pivoting from H. The 
immutable nature of H does not allow for the usual change 
in this line. Therefore, the effect of an increase in the 
wage rate, w , is identical to a fall in the price level, p^. 
As the vertical axis of the diagram measures goods in real 
terms, the relevant variables are not E and p^Yj e and 
Y.. e depicts the real value of E at the original price 
and wage levels. 
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In the situation where e < Yj an increase in the wage 
rate (increase in slope of budget line) increases the 
demand for leisure or reduces labour input by h^h^ hours. 
However, when e > Yj an increase in the wage rate 
reduces the demand for leisure and increases the supply 
of labour effort by h^h^ hours. 
(g) A Change in the Price of Other Goods, p^ (Figure 6) 
As stated above, the effect of a rise in w is the same 
as a fall in p.. The effect on S of an increase in p. can 1 L* J 
be easily traced as leading to the reverse of the conclusions 
reached immediately above and this will not have to be 
repeated. 
Conclusions 
This chapter will be concluded by simply summarising 
the effects on the individual's supply of effort, S^, 
following an increase in each of the main variables (others 
being held constant) when a Stone-Geary form of the utility 
function is assumed. 
Variables 
Conditions E w p^ N A^ Y^ 
_ + - + + 
- 0 0 + + 
e > Y • 
e = Yj 
e " Yj + + + 
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CHAPTER TEN 
THE ESTIMATION AND TESTING OF THE MODEL 
1. General 
The model developed in Chapter 9 has now to be tested. 
Using the data collected during fieldwork an attempt will 
be made to estimate the parameters in the equation and to 
assess the extent to which the overall model and the 
individual variables presented in it account for variations 
observed in the supply of labour effort by the individual 
participants of the weaving labour force. Furthermore, 
the estimated values of the parameters will be used to 
obtain values for the elasticity of the supply of the cash 
earning labour effort with respect to changes in the monetary 
earning rate and changes in the size of the household's 
net exogenous income. 
Prior to this estimation, unfortunately, some of the 
theoretical rigor has to be relaxed because of limitations 
in the data set. These limitations apply to some of the 
important price data and restrict the construction of price 
indices to the common trade store food items. 
Even if it had been possible to collect more price 
data, it is likely that the individual commodity group 
indices in each of the different areas would have been 
highly correlated, posing problems of multicollinearity 
which might inhibit estimation. Even when the analysis 
is confined to only two commodity groups in addition to 
Multicollinearity arises when there is a high degree of 
correlation amongst some of the explanatory variables of 
the model which is to be estimated. The intercorrelated 
variables do not possess sufficient independent variation 
for each of their particular influences on the exogenous 
variable to be disentangled. From a statistical point of 
view the highly correlated variables are not sufficiently 
different from one another to permit them each to be 
statistically assessed. 
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leisure the problems of multicollinearity appear. Multi-
collinearity is a problem of estimation and not of 
theoretical validity. 
"Theoretical plausibility is a matter of correct 
specification of the model; specification of its 
variables and its mathematical form. It does not 
depend on identiflability or on the collinearity 
of the explanatory variables." 
(Koutsoyiannis, 1973; p.355) 
Thus, whilst the specification of the model given in 
Equation 10 of the previous chapter is theoretically 
plausible, the data available with respect to the relative 
prices of the commodity groups will not permit separate 
estimation of the parameters of each of the variables 
containing the commodity price indices. It was initially 
intended that one price index for the everyday Basic Food 
items (e.g. rice, tin fish, etc.) and another for Other 
Food items (including beverages and tobacco products) 
be constructed. As the number of stores and the availability 
of goods in some of the survey areas were very limited, 
there was a high correlation between these two food group 
price indices. As the prices of most of the regular trade 
store goods depend, to some extent, on relative transport 
costs, nearly all store goods in a distant centre were 
proportionately more expensive than those in more accessible 
centres. 
To overcome the above problem only one price index for 
all Food Items was used. This variable is an index 
combining the two individual food commodity group prices 
(Basic Foods and Other Foods) which it would have been 
preferable to have entered separately in the equation. 
The difficulty of collecting reliable data on other possible 
specific commodity group prices (e.g. clothing, household 
durables, personal goods, etc.) led to the omission of these 
particular variables altogether. It can be assumed that 
the price index of these Other Items is closely related to 
that given for the Food Items Index in each different area. 
This then relies on the effect of variations in the Access 
270 
Index to be sufficiently strong to account for the 
precommitted demand of all non-food items. 
2. A Single Equation Estimation 
It will be noticed that the equation for the supply 
of effort (derived from the demand for "leisure") has 
been singled out of a system of simultaneous demand 
equations in which there is one equation for each commodity 
group defined and one for the good, "leisure". The ideal 
would be to use an estimation technique which would 
simultaneously estimate the value of all structural 
parameters in the n + 1 equations. The resulting parameter 
estimates would be the best unbiased estimates available. 
The demand system derived from the Stone-Geary utility 
function has a restriction across the set of equations 
concerning the supernumerary budget shares, such that 
n4l e. = 1. i = l 1 
By proceeding with a single equation estimation, as will be 
done, it is not possible to ensure that this restriction 
is met and it must be recognised that the parameter 
estimates are liable to some bias and inconsistency. 
Those who have estimated the complete linear expenditure 
system have generally used abundant time series data or 
have used data drawn from much larger samples than was 
possible for this study. They employ an iterative 
estimation procedure whereby the 3^'s are initially assigned 
some arbitrary value so that they can be estimated. The 
estimates are then substituted back so as to obtain the y's 
and the procedure is repeated until there is an acceptable 
degree of convergence. (See Goldberger & Gamaletsos, 1970; 
p.370 .) 
Some of the price data necessary to construct and 
estimate a full demand system were lacking and the sample 
size was too small. However, the analysis of complete 
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demand systems has not always led to significantly improved 
results and, as stated by Brown and Deaton (1972; p.1158): 
"Single equations methods, even if less satisfactory 
from a theoretical point of view, may still be able 
to out perform complete models in terms of fit to 
past experience and ability to project the future." 
This study will proceed with an estimation based on 
the ordinary least squares (OLS) estimation technique. 
The computations were carried out on the Australian 
National University's Univac 1108 Computer System using 
the University of Wisconsin's Statjob Computer Programme 
and its Regan 2 multiple regression package. (See 
University of Wisconsin-Madison, Reference Manual, Regan 2, 
1971) . 
When samples are rather small, as in this case, it is 
generally believed that the OLS method is able to compare 
favourably with more complicated estimation techniques 
(Wonnacott & Wonnacott, 1970 , p.400). However, it is on 
other and more basic grounds that the use of this simple 
estimation technique is justified. In studies of economic 
and social systems that differ from our own there are often 
fundamental conceptual problems in actually identifying 
and defining the relevant explanatory variables. There are 
also very considerable practical and conceptual difficulties 
of measurement. The scope for definitional and measurement 
error is thus quite large and would tend to submerge 
variations in the parameter estimates likely to arise 
from differences in estimation methods. There are reasonable 
grounds to support the more general contention made in 
Koutsoyiannis (1973; p.501) that "the results of econometric 
research will most probably be improved by an improvement 
in data collecting and processing techniques rather than by 
im[jroveirienLs or so{>>hi s tica Lod refinements in the econometric 
iriethcnis . " 
Whilst the joint estimation of the full system of 
demand equations would reduce the bias that is inherent 
in the simpler procedures adopted herein, it is nevertheless 
possible to proceed on the reasonable belief that, for 
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these purposes, the results yielded by the OLS estimation 
of the single equation method are a fair approximation of 
the more exacting estimates obtained from the other 
sophisticated estimation techniques. 
3. The Model 
Equation 10 of the previous chapter can be expressed 
in a shortened form, combining some of the individual 
commodity groups that could not be entered separately due 
to the lack of sufficiently accurate and variable price 
data on them. 
S^ = (1 - (H - a^) + (1 - - (1 - 3£)a2D* 
- (1 - - (-) + ( w 
...d) 
This can now be expressed in the usual estimating form as 
where 
+ b3(X3) + bg(Xg) 
= 
= 
b^>0 
(2) 
and 
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The variables are defined as follows:-
» 
S^ = the labour effort supplied by the weaver (in 
hours per w e e k ) . 
S* = 1, if the weaver works in a cell which is 
supervised; 
0, if otherwise. 
D* = 1, if weaver is under 20 years, single and 
w i t h o u t definite obligation to a dependent 
family; 
0, if otherwise. (a demographic variable) 
T = proximity of the weaver's place of residence 
to his place of work; measured in hours per 
week (potential) spent travelling to and 
from w o r k . 
E = net non-weaving income of weaver and dependent 
family ($,c) 
E = Y + Y - C , where 
c s 
Y^ is the average weekly cash income 
received by the weaver and his dependent 
family from sources other than weaving 
(including transfers received) (Chapter 5); 
Y is the cash value of the household's 
s 
average weekly food production and 
traditional sector food acquisitions 
(Chapter 6); and 
C is the average weekly cash transfers 
(commitments) of the weaver and his 
dependent household to meet head taxes, 
fees, traditional obligations, fixed debt 
repayments, etc. (Chapter 7). 
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w = the average hourly earning ("wage") rate of 
the weaver ($,c) sometimes expressed as 
an index with sample mean (44.2c) = 100 
(Chapter 5, Section 2.(b). 
p^ = the price index for purchased Food Items in 
the areas of the particular weaver (Chapter 1, 
Section 4) . 
P2 = the price index for all Other Items (Ibid). 
Nj^  = the number of equivalent adult consumption units 
in the weaver's dependent household (Chapter 
4, Part C.3). 
A^ = an index of the relative Accessibility of cash 
goods and services to the weaver and his 
household (Chapter 4, Part A.4(b). 
The Relevant Elasticities 
Using Equation 1, above, it is now possible to write 
out the equations for the calculation of the relevant 
elasticities. Two particular elasticities are of interest. 
The first relates to the supply of labour effort with 
respect to a change in the monetary earning rate. This 
elasticity, n^/ is given by 
L Jj 
The second concerns the supply of effort with respect to 
a change in E, net exogenous incomes. This elasticity, 
rig, is given by 
, - A = X ...(4, 
'E 3E • S^ W S^ 
The form of Equation (3) indicates that the sign of this 
elasticity is sensitive to the relative size of E with 
respect to X^p^N^ and 62P2A^. Therefore, the elasticity of 
labour effort supply with respect to w can be expected to 
attain either lower negative or greater positive value at 
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increasingly h i g h e r levels of E , other factors remaining 
c o n s t a n t . It should be possible to obtain some empirical 
indication of this s e n s i t i v i t y . 
A Note on the A P r i o r i , Statistical and Econometric 
Evaluation Criteria Applied to the Model 
Equations (1) and (2) indicate the signs to be expected 
for the estimated parameters if the model is to be consistent 
with theory and validated by the data. For one important 
variable (X^) the estimated parameter, b ^ , should have a 
negative sign provided that Y + Y > C for the majority 
c s 
of h o u s e h o l d s . The sign for the relative price variables 
incorporating the size of the weavers dependent household 
(b^) and the Accessibility index (b^) should be positive. 
A g a i n , the hypothesis about the effect of the weaver's 
proximity to his w o r k s h o p (i.e. his daily travelling time) 
and the way this variable has been incorporated into the 
model suggest that the sign of parameter b^ should be 
negative. The sign for the "dummy" variable relating to 
the effects of supervision should be positive when the model 
is specified in terms of S but there are no particular 
Li 
theoretical grounds to indicate the sign of the other 
"dummy" v a r i a b l e , X ^ . 
In evaluating the reliability of the results the first 
consideration therefore, should be whether or not the 
estimated parameters of the model do meet the a priori 
criteria generated from the economic theory or based on 
some of the other hypotheses given herein. If the 
estimated parameters do not have the expected signs then, 
unless a valid explanation is possible, they should be 
rejected and the model and data subjected to careful 
scrutiny to discover the inconsistencies. Alternatively, 
should the estimated parameters appear to meet the a priori, 
theoretical criteria then it will be proper to proceed to 
test and evaluate the statistical reliability of the 
estimates and the overall validity of the model. 
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A third criterion of evaluation, i.e. the extent to 
which the assumptions of the particular econometric 
technique used are either validated or violated is then 
usually imposed. The particular assumptions concerning 
the random term, u, in OLS estimation are fully outlined in 
basic econometric texts (see Koutsoyiannis, op.cit., 
pp 55, 56 , 57) . 
Because of a common component occurring in the 
calculation of both the main dependent variable, S , and L 
one component, w, of the explanatory variables, there is a 
definite possibility of a bias in the parameter estimates 
when OLS estimation procedures of the type used in this study 
are carried out. The assumption that the random term, u, is 
independent of the explanatory variables may be violated. 
It will be noted from p.8 of Appendix B that 
S = Q.R and w = M/R 
J_i 
Thus, when a behavioural relationship between S^ and ij 
w is postulated then, in addition to any correlation between 
the quantities Q and M, there is also the correlation between 
R and its reciprocal. Since the latter correlation is obviously 
negative, its introduction may serve to bias the results in a 
negative direction. Whilst the extent of the bias cannot be 
known, some caution should be applied when interpreting 
the statistical results. 
5. Estimates for Different Definitional Versions of 
the Model's Explanatory Variables 
Whilst the mathematical form of the model equation 
remains unchanged and is as given above, and the variables 
included in it are as already outlined, there remained some 
choice in the methods by which some of the variables could 
be defined and measured. The difficulty of clear conceptual 
definition of some of the variables is partly a problem of 
applying a model of "Western" heritage to a different 
social and economic situation. The usual and familiar 
concepts of "price" and "income" and the methods by which 
they can be appropriately quantified often do not fit the 
different situation and this study has attempted, therefore, 
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to redefine and measure these variables so as to make them 
more meaningful to the behavioural model applicable to this 
particular case. 
Thus, rather than just select the particular measurement 
and definition of the explanatory variables which gave the 
model the best statistical fit, a total of six sets of 
estimates based on the different definitions and measure-
ment strategies will be reported. The six sets of 
estimates result from two alternative constructs of E, 
and three alternative constructs of the main Food (or 
basic commodity) Price Index (P^, herein referred to as 
PF). Details of these constructions are given in Chapter 6. 
Briefly, one measurement of E values the subsistence garden 
income of the household at local market prices, E(Y L) and 
s 
the other values this amount at a constant price for all 
households, E(Y K). The three price indices used are a 
s 
result of (i) pricing purchased trade store food items 
only, (PF^) ; (ii) including an imputed - local market 
price - value for the consumption of own garden 
production, (PF ); and (iii) pricing in actual ($,c) terms 
a selected bundle of trade store food items, (P^g)• 
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6. Results 
Version 1 (Using: PF^ and E(Y K)) i s 
S - 13.742 + 5.535X - 3.017X - .168X^ - .194X, + .623X + .130X 
(1.225) (1.315) (1.374) (.075) (.068) (.227) (.185) 
t = (11.21)^' (4.21) (-2.20) (-2.24) (-2.84) (2.74) (.70) 
(.000)"^ (.000) (.033) (.029) (.006) (.008) (.485) 
2 d e R = .645 (.602) 
F = 15.15^ 
a. The standard error of t±ie regression coefficient. 
b. rhe r value of tiie regression coefficient. This value is used to 
test t]ie null hypotiiesis that the regression coefficient = 0 
;i.e. is not significant statistically). A t value is obtained 
by dividing tlie regression coefficient by its standard error. 
For reasonably large sample sizes, if the regression coefficient 
is do^uble or nore its standard error t = 2.0 or better. 
c. significance level of the t value using a two sided test. It 
is tiie confidence level at whidi we can reject the null hypothesis 
and conclude tiiat our estimated parameter is significantly 
different frcir. zero. 
d. 1*ie coefficient of detenrlnation: It is the percentage of the 
total variation in the dependent variable explained by the 
independent variables in the model. 
e. Correcred R~; t2ie R~ value corrected for degrees of freedom. 
f. Tne F Ratio of tlie equation (given at 6 and 50 degrees of freedom) . 
The higher u^e value of F the more significant the relationship 
between the dependent variable and the independent variables 
included in t2ie model. 
2 7 9 
Version 2 (PF , E ( Y K ) ) 
— s s 
S^ = 1 4 . 5 2 6 + 5 . 1 4 4 X ^ - 3.093X^ - . 203X^ - .201X^ + .634X^ + .025X 
( 1 . 0 3 6 ) ( 1 . 3 0 1 ) ( 1 . 3 3 5 ) ( . 0 7 4 ) ( . 0 6 2 ) ( . 1 9 8 ) ( . 1 6 7 ) 
t = ( 1 4 . 0 1 ) ( 3 . 9 5 ) (-2 . 32 ) (-2 .74 ) (-3 .20 ) ( 3 . 1 9 ) ( . 1 4 ) 
( . 0 0 0 ) ( . 0 0 0 ) ( . 0 2 5 ) ( . 0 0 9 ) ( . 0 0 2 ) ( . 0 02 ) ( . 8 8 2 ) 
2 
R = .661 ( . 6 21 ) 
F - 1 6 . 2 7 
Version 3 (PF . E ( Y L ) ) 
1 s 
S = 1 3 . 7 6 2 + 6 . 2 9 4 X - 2 . 8 1 8 X - .162X - .103X^ + .378X^ + .096X^ 
L 1 2 3 4 5 6 
( 1 . 4 4 2 ) ( 1 . 3 3 5 ) ( 1 . 4 4 0 ) ( . 0 8 3 ) ( . 0 6 3 ) ( . 224 ) ( . 2 28 ) 
t = ( 9 . 5 4 ) ( 4 . 7 2 ) (-1 . 96 ) (-1 .94) (-1.64) ( 1 . 69 ) ( . 4 2 ) 
( . 0 0 0 ) ( . 0 0 0 ) ( . 0 5 5 ) ( 0 . 5 7 ) ( . 1 0 7 ) ( . 097 ) ( . 675 ) 
R^ = .609 ( . 562 ) 
F = 1 2 . 9 8 
Version 4 (PF , E (Y L) ) 
s s 
S^ = 1 3 . 3 3 7 + 5 . 7 3 0 X ^ - - .168X^ - .185X^ + .652X^ + .178X^ 
( 1 . 2 4 2 ) ( 1 . 2 9 4 ) ( 1 . 3 6 4 ) ( . 0 79 ) ( . 0 7 0 ) ( . 2 36 ) ( . 212 ) 
t = ( 1 0 . 7 3 ) ( 4 . 4 3 ) (-2 .03 ) (-2 .13) (-2 .64 ) ( 2 . 7 6 ) ( . 839 ) 
( . 0 0 0 ) ( . 0 0 0 ) ( . 0 4 7 ) ( . 0 3 7 ) ( . 0 11 ) ( . 0 08 ) ( . 405 ) 
R^ = .642 ( . 599 ) 
F = 1 4 . 9 2 
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Version 5 (P^^,E(YK)) AB s 
13.745 + 5.676X^ - - -ISIX^ - .165X^ + .053X^ + .OOIX^ 
(1.339) (1.365) (1.40) (.077) (.068) (.023) (.001) 
(10.26) (4.16) (-2.24) 
(.000) (.000) (.029) 
(-1.96) (-2.40) (2.25) (.756) 
(.056) (.019) (.029) (.453) 
Version 6 (P ,E(Y L)) AB s 
R = .629 (.588) 
F = 14.05 
14.196 + 6.363X^ - 2.982X2 
(1.501) (1.382) (1.46) 
.161X - .070X + .025X^ + .003X^ 3 4 5 6 
(.085) (.059) (.021) (.001) 
(9.45) (4.60) (-2.04) (-1.90) (-1.20) (1.19) (.211) 
(.000) (.000) (.046) (.063) (.237) (.239) (.834) 
R^ = .598 (.550) 
F = 12.39 
Partial Correlation Coefficients (a) 
Version 
No. 
Const. ^2 ^4 ^5 ^6 
1 .846 .511 -.297 -.302 -.372 .361 .099 
2 .893 .488 -.311 -.361 -.413 .412 .021 
3 .804 .555 -.267 -.266 -.226 .232 .059 
4 .835 .531 -.276 -.289 -.350 .364 .118 
5 .823 .507 -.302 -.267 -.322 .303 .106 
6 .801 .546 -.277 -.260 -.167 .166 .030 
(a) T^e correlation of the independent variable with the dependent 
variable, the other independent variables in the equation ^ing 
held constant (University of Wisconsin, erence Manual, 
p.3.4) . 
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7. Evaluation of the Results 
(a) The Correspondence with Theory: (A Priori Criterion) 
It is quite encouraging to find that for all cases 
considered above and for every postulated variable in the 
model, the signs of the estimated regression coefficients 
were as expected on theoretical grounds. Having fulfilled 
the economic a priori criterion satisfactorily it will, 
therefore, be possible to proceed more confidently to the 
evaluation of the statistical significance of the results. 
The derivation of the supply of effort model from the 
theory of demand in general and the demand for leisure in 
particular, based on the assumption that S = H - q 
XJ ^ 
(i.e. in the time period, H, all time that is not spent 
supplying effort to weaving is considered as being "leisure") 
indicates that the signs of the relative price and income 
variables should be opposite to those for the demand for 
"leisure" in the usual demand models. All estimates are 
consistent with this. The income variables (X^) all have 
negative parameters and the relative price variables (X^ 
and Xg) all have positive coefficients. 
Likewise, several other factors were hypothesised to 
have either a negative or positive effect on y^, the 
precommitted demand for leisure. The estimated parameters 
bear the expected signs. Supervision is shown to be 
associated with an increase in the average individual's 
supply of effort, whilst being young and unattached is 
shown to be negatively related to work effort. The 
distance between a weaver's dwelling and his place of work 
is negatively related to work effort. 
(b) Statistical Significance of the Estimates 
Koutsoyiannis reports that econometricians are in no 
general agreement as to whether having high R values for 
the model or low standard errors of the parameter estimates 
is a more important statistical criterion for the evaluation 
of results. However, a majority would seem to agree that 
when the purpose of the research is the analysis of economic 
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phenomena and the estimation of some particular economic 
parameters the criterion of low standard errors is of 
greater concern. A high value of R^ assumes greater 
importance if the model is to be used for forecasting. 
(Koutsoyiannis, 1973; p.95). 
2 
The overall R values for the model are more than 
satisfactory when one considers that the model was tested 
on cross-sectional rather than time series data and that 
the size of the overall sample and the length of the 
observation period over which measurements were taken was 
relatively limited. These factors, together with the 
multitude of conceptual and measurement difficulties that 
one faces in collecting all one's own data and the problems 
of explaining behaviour in a society so recently and 
incompletely exposed to the monetary economy must be taken 
into account. 
Considering these above limitations the results of 
a model that has been able to account for approximately 
66 per cent of the variation in the supply of labour effort 
to the monetary pursuit of this particular workforce group 
must be considered quite an acceptable result. These 
2 
results compare favourably with the R values obtained by 
Betancourt (1971) who tested his (similar) model on a 
highly selective 266 household data set with a further 
breakdown of households into three income groups. Only the 2 
estimates for his middle income group produced an R 
value (.82) better than that obtained herein and the 
overall fit of his model, when all income groups were 
taken together, (R^ = .161), was certainly inferior to 
those obtained in the present study. 
A considerable part of the 34 per cent of the variation 
that is still left unexplained is likely to be related to 
the complex sociological and other incentives imbedded in 
the mores of traditional New Guinean society and which should 
not be assumed away in the random error term. The recognition, 
and perhaps, the quantification of some of these factors will 
remain the interesting, though unenviable, task of the 
trained anthropologist. 
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The m o d e l used has enabled some of the socio-
demographic and institutional factors and constraints to 
be incorporated into the a n a l y s i s . In lieu of more 
appropriate forms of quantification there are probably 
still gains to be m a d e in capturing some of the impact of 
these "non-economic" factors by a further and continued 
use of "dummy" v a r i a b l e s . 
Turning to the evaluation of the significance of the 
parameter estimates as indicated by their t tests, it will be 
noted that for V e r s i o n s 1 and 2 all parameter estimates 
with the e x c e p t i o n of bg are statistically significant at 
the five per cent level or better and the important economic 
parameters, b^ and b ^ , are significant at better than the 
one per cent l e v e l . In two other Versions the parameter 
estimates for b^ and b^ were still significant at the five 
per cent level. 
In all cases c o n s i d e r e d , the parameter b^ (supervision) 
was found to be highly significant (better than 0.1 per 
cent) and in five of the six versions the parameter h ^ , 
relating to young unattached men was significant at the 
five per cent level or b e t t e r . There are good statistical 
grounds to i n f e r , t h e r e f o r e , that the young unattached 
weavers work less than their married and older counterparts. 
U n f o r t u n a t e l y , the parameter b ^ , relating to the 
index of accessibility to goods and services, was statistically 
rejected on all c o u n t s . The standard errors were in all 
cases greater than the parameter estimates. This was the 
only parameter estimated that consistently failed the test 
2 
of significance and although overall R improved slightly 
with the inclusion of this v a r i a b l e , the standard error of 
estimate of the m o d e l and the corrected R value fell with 
its i n c l u s i o n , a clear indication that the model performed 
better w i t h o u t it. Whilst the estimate of b^ consistently 
produced the theoretically anticipated sign and whilst some 
measure of this g e n e r a l type seems an appropriate way to 
capture the "culturally determined" component of the pre-
conunittc-d demand of some typos of goods, it appears that 
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many other factors besides the relative availability of 
goods at varying travelling distances from the weaver's 
place of residence must be taken into account. An 
alternative explanation is, of course, that the factor has 
been inadequately quantified by the method adopted herein. 
As an experimental procedure the variable, years 
employed in monetary work, was substituted in lieu of A in 
anticipation that variations in the length and intensity 
of contact with the monetary world may have been reflected 
by this variable and may have allowed for the particular 
impact on tastes that was envisaged. However, this later 
variable was rejected even more strongly than the former 
and the a priori sign of the parameter changed with 
different definitional versions of the model. 
It would be most interesting in a multi-equation 
demand system model to enter A directly as affecting y 
the precommitted demand for some particular classes of 
goods, e.g. personal goods, clothing or household durables, 
etc. I n the single equation model of leisure demand (labour 
supply) much of the effect is likely to be submerged 
through the indirect way in which the access variable has 
to be considered. 
Later, when proceeding to a derivation of some of the 
relevant elasticities from the parameter estimates, the 
variable X, will be deleted from the equation and the b 
other parameter values estimated without it. 
As previously noted, the six versions of the model 
which were estimated differed from one another only in 
respect to the items included in the construction of the 
price index used and the methods by which non-monetary 
income was valued in the E (not exogenous income) variable. 
In Chapter G i t was argued that the real jncome value of 
ainiilur and non-marketed ciuantities of garden produce is 
not adequately reflected by valuing this produce at the 
nearest local market price. An alternative method of 
valuing this income source by using a uniform pricing 
procedure was suggested. 
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A comparison of the results of Versions 2 and 4 (or of 
Versions 1 and 3) which differ from each other only in 
respect to the above mentioned measurement procedure, 
relating to non-monetary incomes, indicates that by treat-
ing this income source in the way suggested there is some 
slight improvement in the model's fit (v^. , higher R^ 
value) and also in the significance level of the estimated 
regression coefficients. 
Version 2 is seen to give the best overall fit and 
produces the lowest standard errors for most of the 
coefficients. It can thus be considered as the most 
successful version of the model. The various estimates 
also suggest that the relevant price index should include 
in its construction the non-marketed food component and not 
just the marketed trade store goods (i.e., ceteris paribus, 
the use of index PFg produces a slightly better fit of the 
model than index PF^). 
Versions 5 and 6 each use a price index constructed by 
actually pricing a small predetermined quantity of basic 
consumer goods. This method does not appear to have led 
to a better fit of the model or to have resulted in a 
greater reduction in the standard errors of the relevant 
regression coefficients than the other versions that have 
used price indices constructed by more formal and familiar 
methods. There is thus no good reason for retaining 
Versions 5 and 6 for further consideration. 
Because of its generally poorer results than the other 
three remaining versions, Version 3 will also be dropped 
at this stage. Thus, only Versions 1, 2 and 4 will be 
retained and used for the calculation of the elasticity of 
the supply of labour effort with respect to changes in w 
(the monetary earning rate) and to changes in E (the net 
exogenous income receipts of the weaver household). 
In order to evaluate the contribution made by the 
specification of the model advanced in this study, i.e. 
the extended Stone-Geary model of the demand for "leisure", 
a comparison of the results presented above can be made 
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with those obtained from some alternative specification 
of the labour-"leisure" model. To simplify discussion such 
results can be compared with those obtained from Version 2 
of the extended Stone-Geary model. This version produced 
an R value of .661 and, apart from parameter b^, generally 
produced parameter estimates that were statistically 
significant at the 2.5 per cent level or better. How then 
do alternative specifications of the model (and not just 
different definitional versions of the model specified 
herein) compare with this result? 
An alternative specification to that used in this study 
might include only the relative price and income variables 
suggested in basic consumier theory. Such a model could take 
the following form. 
S^ = a + b^(X^) + h^iX^) 
where a is a constant, 
Pi X, = — , and 1 w 
X 2 w 
and, 
p^ is the price index for trade store consumer goods 
in each weaver's particular area; 
w is the weaver's average hourly earning (wage) rate; 
and Y is the average weekly other (non-weaving) cash 
receipts of the weaver-household plus the average 
weekly value of non-monetary (i.e. garden produce) 
income valued at the local produce market prices. 
No attempt is made to place theoretical restrictions 
on the signs of the regression coefficients. 
The results of estimating this model and the 
significance levels of t tests made on the estimated 
coefficients are presented below. 
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S^ = 17.35 - 2.46 X^ + .03 X^ 
(.000) (.015) (.480) 
R^ = .148 (.116) 
F = 4.69 (at 2 and 54 d.o.f.) 
Thus, this specification is able to explain less than 
15 per cent of the total observed variation in S_ . Whilst 
L) 
the parameter estimate for the relative price variable was 
significant at better than the five per cent level, the 
coefficient for the exogenous income variable was 
statistically unreliable. This model thus compares 
unfavourably with the extended Stone-Geary specification 
tested earlier. 
Simply by adopting a specification of the relative 
price and the exogenous income variables that introduces 
the "precommitted" demand for consumer goods other than 
"leisure" explicitly into the equation and makes this 
quantity a function of N (i.e., y^ = AN), and by defining 
and measuring the E and p^ variables as they were used in 
Version 2 of the estimating equation above, a considerable 
improvement over the very basic specification is obtained. 
An estimation of the equation 
= a + b^(X^) + h^iX^) 
with (X^) and (X^) corresponding to (X^) and (X^) 
respectively, in Version 2 of the complete specification, 
yielded the following results. 
S^ = 14.09 + .82(X^) - .33(X2) 
(.000) (.002) (.000) 
- .283 (.256) 
F = 10.64 (with 2 and 54 d.o.f.) 
Thus, 28.3 per cent of the variation observed in the 
dependent variable can be explained without even relating 
the "precommitted" demand for "leisure" functionally to 
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the three variables, S*, D* and T ^ (defined above and in 
Chapter 9). However, a very significant improvement in 
the total explanatory power of the model comes with the 
inclusion of such variables and the associated variations 
in the precommitted demand for leisure amongst the weavers. 
It can be shown, by comparing the results of the estimation 
given immediately above with those given for Version 2 
(in Section 6 above) , that by the inclusion of these three 
variables, an additional 37.8 per cent of the variation in 
the dependent variable is explained by the model. 
8. Estimates of the Relevant Elasticities 
The results of Versions 1, 2 and 4 which exclude 
variable X^ from the estimation are presented below. The 
significance levels of the t tests are given below the 
relevant parameter estimate. Note the improved Corrected 
2 
R and F ratios compared with the corresponding first set 
of estimates. 
Version 1(b) 
S^ = 14.111 + 5.716X^ - 2.591X2 - .190X^ - .166X^ + .556X^ 
(.000) (.000) (.039) (.008) (.004) (.009) 
R^ = .642 (.606) 
F = 18.26^ 
a. All F ratios now based on 1 and 50 degrees of freedom. 
Version 2(b) 
S^ = 14.573 + 5.182X^ - " .207X3 - .197X^ + .628X^ 
(.000) (.000) (.010) (.003) (.001) (.002) 
R^ = .661 (.630) 
F =19.90 
W implicit assumption in this case is, of course, that 
S*, D* and T have the same values for all weavers. 
2 8 9 
Version 4(b) 
= 13.878 + 5.984X^ - 2.274X2 ~ " + -^^ex^ 
(.000) (.000) (.069) (.006) (.007) (.009) 
R^ = .637 (.601) 
F = 17.87 
(i) The Elasticity of the Supply of Effort with Respect to 
a Change in the Average Hourly Earning (Wage) Rate: n . w 
Because of the particular lineal form of the model, 
elasticities must be estimated at some specified point. 
As is usual with ordinary linear models, the elasticity 
here will be calculated at a point corresponding to the 
mean sample value of w using the computed value of the 
dependent variable, S^, which emerges when the mean sample 
values of the explanatory variables are used. However, 
because of the use of two "dummy" variables, X, and X„, 
there are four possible computed values of S^ when all 
the other variables are entered at their mean sample values 
As there were only a small number of observations 
corresponding to the situation S = 1, D = 1 (i.e., 
weavers who are both supervised and young-unattached) this 
particular combination will be deleted so that only three 
values of the elasticity for each of the three estimation 
versions will be presented. Using Equation (3), above, 
and estimating at mean sample points 
n = ^ . = w-23 [E - X n N . w 3w - ^ 1 1 h -Sl L 
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Table 10.1 Elasticity n^; Effort Supply with 
Respect to Earning Rate 
K b ) 2(b) 4(b) 
Dummy Var. 
S = 0 
/N 
-.08 
/S 
-.09 -.10 
D = 0 = 13.99) = 14.44) '^L = 13.83) 
S = 1 -.06 -.06 -.07 
D = 0 'SL = 19.71) '^L = 19.62) <®L = 19.81) 
S = 0 -.11 -.11 -.12 
D = 1 'SI, = 11.40) = 11.47) = 11.56) 
When the elasticity is calculated at these values the 
sign of the elasticity is in all cases negative and lies 
between the values of 0 and -1. The response of labour 
effort with respect to a change in the earning rate, w, is 
thus inelastic and the calculations indicate that it is 
highly so as most values are smaller than -0.1. A 10 per 
cent increase in the average hourly earning rate would thus 
tend to decrease the work effort supplied by the average 
(representative) individual of the sample by between only 
0.5 per cent and 1.1 per cent. 
The fall off in effort supplied would be less noticeable 
amongst those receiving some degree of supervision and would 
tend to be highest amongst young-unattached and unsupervised 
men. 
Whilst this represents the observed behaviour of the 
"average" individual of the sample (i.e;, one having average 
values of the explanatory variables), as the graphical 
presentation of the model (given in the previous chapter) 
indicates and as it now can be seen from the elasticity 
equation, the s ^ ^ and the ^ of the elasticity is to some 
extent sensitive to the level of E with respect to the 
precommitted demand for goods, Pj'Yj-
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By recalculating the elasticity for situations which 
have values for E either 1 standard deviation (SD) above 
or 1 SD below the mean but are "average" in regards to all 
other factors, one should be able to obtain the empirical 
justification of this anticipated sensitivity of n with 
w respect to the relative values of E. 
Table 10.2 Elasticity n^; Sensitivity to E 
(Net Exogenous Income) 
Using Version 2(b) only 
E = ^ p+1 S.D. E = y E = = y-1 S.D. 
s = 0 + .04 -.09 -.19 
D = 0 'SL = 12.58) = 14.44) = 16.30) 
S = 1 + .03 
/N 
-.06 -.15 
D = 0 = 17.76) (^L = 19.62) = 21.48) 
S = 0 + .06 
/N 
-.11 
/S 
-.24 
D = 1 <®L =9.59) = 11.47) = 13.31) 
These estimates certainly support what the theoretical 
model suggests. The elasticities of effort supply with 
respect to the earning rate,ri , change from negative w 
inelastic to positive inelastic with an increase in E, 
other things remaining constant. 
The overall results imply that, for the average weaver 
in the sample, the net non-weaving (exogenous) income 
received by him and his dependent family was generally less 
than the amount required to meet the household's precommitted 
(subsistence) demand for goods and services. One might, 
however, expect to find some of the weavers on the upward 
sloping section of an aggregate labour supply curve if 
such a curve could be constructed. 
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This sensitivity of n^ to the relative size of E should 
not be confused with the elasticity of the supply of labour 
effort with respect to a change in E, which should always 
be negative if leisure is a normal good. The value of 
this second elasticity will now be calculated from the 
same three estimated Versions of the model. 
(ii) The Elasticity of the Supply of Effort with Respect 
to a Change in Net Exogenous Income; E 
This is expressed aS: 
n E -e. E 3E T-
Table io.3 Elasticity n^; Effort Supply with 
JCJ 
Respect to Net Exogenous Income 
K b ) 2(b) 4(b) 
8 = 0 
D = 0 
-.04 -.04 -.025 
S = 0 
D = 0 
-.03 -.03 -.02 
S = 0 
D = 1 
-.05 -.05 -.03 
The elasticities all bear the theoretically expected 
negative sign and this would be consistent with the 
assumption that leisure is a normal good (having positive 
income elasticities). 
It should be noted, however, that the individual's 
supply of labour effort with respect to a change in his 
net non-weaving income (through changes in his command 
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over garden produce, other cash income or through a change 
in his current monetary commitments and transfer patterns) 
is also highly inelastic. The estimates would indicate 
that a 10 per cent change in E (around the point at which 
the elasticity was estimated) would reduce the work effort 
supplied by less than one half of one per cent. 
9. Some Tentative Conclusions from the Above Analysis 
A few tentative conclusions can now be drawn from 
the empirical testing of the model and from the estimates 
of some of the relevant elasticities. 
(i) Whilst variations in the observed amount of labour 
effort supplied by the individuals of the workforce group 
being studied could be statistically shown to be significantly 
related to some of the usual economic variables, (e.g., real 
earning rates and net exogenous incomes), the responsiveness 
of the individual's supply of labour with respect to changes 
in these variables has been shown to be quite low indeed 
(i.e. highly inelastic). 
(ii) The results also indicate, however, that the direction 
of the change in the dependent variable when some of the 
independent variables change in isolation is the one to be 
expected and is as predicted from the theoretical reasoning. 
(iii) Although there are a priori grounds to expect that 
the precommitted demand for some goods, and hence the 
supply of monetary effort, is at least somewhat dependent 
on the access that the individual has to the range of 
incentive goods and services, this study has been unable to 
support such a hypothesis statistically in the way that the 
variable has been measured here. 
(iv) Differently estimated versions of the model incorporating 
alternative definitional and measurement concepts of some 
of the main economic variables, do not appear to have 
produced radically different estimates of the parameters 
or the elasticity values computed from them. There has, 
however, been some improvement in the model's explanatory 
power as a result of a more appropriate conceptualisation 
and measurement of some variables. All versions consistently 
produced estimated coefficients of the theoretically 
expected sign. 
(v) Whilst the elasticity of labour effort with respect 
to variations in earning rates was shown to be lov/ and 
slightly negative, the bias mentioned in Section 4 could, in 
fact, mean that this elasticity equally might be slightly posi-
tive. The result must, therefore, be treated with some caution, 
(vi) Finally, the Stone-Geary utility function has been 
shown to perform rather well as the utility base for an 
analytical demand model applied to an economic and social 
environment somewhat different to the developed "Western" 
world for which it was conceived. 
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CHAPTER ELEVEN 
CONCLUSIONS 
1. General 
In this study an attempt has been made to analyse one 
aspect of economic response in the "primitively affluent" 
transitional economy of Papua New Guinea. It has sought to 
measure and explain the labour responses of a group of 
individuals to a cash earning activity in relation to 
variations in their monetary earning rates. To do this 
effectively, it was necessary to measure accurately the units 
of effective labour time applied by each individual to the 
cash earning activity over a given period and to calculate 
for each his average hourly cash earning rate when working 
at his normal full capacity. Furthermore, it was necessary 
to choose individuals who had a high degree of freedom in 
their labour-leisure choice within the potential earning 
period so that their choice was a reflection of their 
relative valuation of cash vis a vis leisure within that 
period. 
A sample of the 57 handloom wool weavers which, by and 
large, met these criteria was selected for study. During 10 
months of fieldwork amongst weavers in the Eastern Central 
Highlands of New Guinea and the Central District of Papua, 
data were collected on the number of hours of effective 
weaving time they each spent over a four-week period, their 
average hourly earning rates from weaving, together with 
relevant details on their dependent households and the other 
activity patterns, cash acquisitions and outlays of the 
weavers and their households. Additional data was obtained 
on the availability of various goods and services and the 
prices of such items in each of the different areas from 
which the sample was drawn. The data has been presented and 
discussed in Chapters 4-8 of this study. 
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There was found to be considerable variability in the 
effective time spent on monetary work by the weavers in the 
sample, together with a considerable underutilisation of 
the potential work time. It appeared that the value placed 
on leisure by most of the weavers led to underexploitation 
of the potential cash earning opportunities that were 
available to them. The representative weaver in the sample 
spent, on average, only 14.6 hours per week on effective 
weaving out of the 40 hours per week that were potentially 
available for such activity. As the average weaver's hourly 
earning rate was found to be approximately 44c per hour, 
the representative weaver in the sample earned an income 
from weaving of $6.98 per week. However, his potential income 
was $17.69 per week, which indicated that slightly less than 
40 per cent of the potential earning capacity was exploited 
by the average weaver. Moreover, the balance of the available 
weaving time not used in this way was mainly spent on 
leisure activities such as card playing, gossiping and 
resting - hardly any was diverted to alternative forms of 
economic activity. 
There was, of course, considerable variability in the 
effective work time undertaken by the weavers in the sample. 
In fact, the range was from 6.8 hours per week to just over 
26 hours per week, and actual variations in average weekly 
weaving incomes ranged from 82c to over $25.00 per week. 
The hourly earning rates of weavers included in the sample 
ranged from 12c to $1.32 per hour. The analysis attempted 
to account for the variability observed in the time devoted 
to effective cash earning work by the members of the sample 
group and it sought to measure the responsiveness of their 
work input to differences in the hourly earning rates. 
Analysis was conducted primarily by constructing and 
testing a simple econometric model which was based on neo-
classical demand theory and which was consistent with the 
notion of utility maximisation. A commodity, "leisure", 
was defined as the use of time within a given work-leisure 
choice (or decision) period which could otherwise have been 
used to derive cash income and thus give the weaver and his 
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dependents command over market goods and services. A single 
estimating equation for the supply of labour effort was 
derived from a respecification of the demand for "leisure" 
equation and the parameters of it were estimated by fairly 
elementary OLS regression methods. 
In the vein of contemporary developments in consumption 
theory and analysis, the model assumed a specific algebraic 
form for the underlying utility function. In fact, it 
assumed that the utility function was of the Stone-Geary type 
(see Chapter 9). The implications of this assumption are not 
as unreasonable as they might first appear. In any attempt to 
analyse demand by the use of formal econometric methods, 
one has either to specify the form of the utility function 
and then derive the estimating demand equation from it, or 
one has to make a pragmatic specification of the demand 
equation and then, perhaps, to place some theoretical 
restrictions upon it. Most pragmatic specifications would 
seek to ensure, or would even assume, linearity in the 
familiar price and income variables. It can be shown, 
however, (see, e.g. Phlips, 1974; p.126) that if a demand 
equation ^ linear in incomes and prices and consistent with 
the assumption of utility maximisation, then the implicit 
assumption is that the underlying utility function belongs 
to the same class of utility function as does the Stone-Geary. 
The approach adopted in this study has been simply to make 
this assumption explicit at the outset. 
In Chapter 9 it was shown that one of the features of 
the Stone-Geary function seemed particularly appropriate in 
explaining demand behaviour under circumstances of the type 
observed in Papua New Guinea where the transition to a fully 
commercial economy was far from complete. The demand functions 
derived from the Stone-Geary utility function allow for two 
separate components of the demand for each commodity. The 
first component, y., has been described as a "minimum sub-
sistence" or "precommitted" bundle of each good that the 
consumer purchases prior to his allocating the remainder of 
his income (i.e., y - ^ proportions 
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amongst the n commodities. Provided that income is greater 
than the sum of expenditures on the subsistence bundles 
(i.e., y > Z PjYj) then, the "minimum subsistence" quantity 
demanded of each good (and hence "leisure") is determined 
independently of incomes and relative price. 
By defining this "minimum subsistence" requirement a 
little more broadly to incorporate a culturally or 
institutionally predetermined component in addition to the 
minimum biologically determined amount, this concept appeared 
to be almost analogous to the "minimum subsistence level" 
lines incorporated in the graphical models of Fisk, Mellor 
and Nakajima and the developments of the Nakajima model by 
Fisk. Then, by relating these "minimum subsistence" quantities 
(i.e. the Y^ components of the Stone-Geary based demand system) 
functionally to some particular socio-demographic and 
institutional variables which appeared to affect the weavers' 
"precommitted" demand for leisure and for current goods and 
services, the main empirical model (an extension of a Stone-
Geary based demand for leisure equation) was developed, 
estimated and evaluated. 
The demand peculiarities .that appeared relevant to the 
particular socio-cultural and institutional setting in which 
this study was carried out were accommodated in two ways: 
(i) by the specification of the model itself, and 
(ii) in the conceptualisation and measurement of the 
main variables in the model. 
Therefore, prior to making an overall evaluation of the 
results of the analysis, a brief summary will be given of 
how those characteristics specific to the sample being 
studied were handled in the final analysis. 
(a) Three factors, viz., (i) supervision, (ii) proximity 
to workshop, and (iii) a demographic characteristic (being 
young and single) were hypothesised to affect Y^/ the "pre-
committed" demand for leisure. In other words, y^ was made 
a function of these three factors. The demographic character-
istic and the effect of supervision entered the equation as 
dummy variables (S* and D*). The proximity to one's workshop 
was measured in terms of potential time (in hours) that one 
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would have to spend travelling to and from the haus blanket 
each week (i.e. if the weaver attended work on five days of 
the week). 
(b) The "precommitted" demand or "minimum subsistence" 
requirement for goods other than leisure, y., was made a 
function of the number of adult equivalent consumption units 
in the weaver's dependent household, (N), and an index of 
accessibility to goods and services, (A). Because of lack of 
adequate data to construct price indices for all commodity 
groups and because of potential estimation problems associated 
with multicollinearity, only two commodity groups were 
considered, i.e. Food Items and All Other Items. The 
subsistence demand for the former group was made a function 
of N and the subsistence demand for the latter, a function of 
A. The index of accessibility was an attempt to measure the 
impact on household tastes and demand patterns as a result of 
the relative availability of consumer incentive goods and 
services to the household concerned. 
(c) It was a characteristic of the sample group that 
most weaver-households received a significant proportion of 
their total weekly income in non-monetary form (i.e. from 
home produced garden vegetables or the traditional obligatory 
provisioning of food to less fortunate wantoks). It was also 
characteristic of most New Guineans to be heavily involved in 
the traditional exchange system, i.e. making bride payments, 
death compensations, day to day "gift" transactions and other 
such transfers of their cash earnings. 
Both the above incomes and cash transfers were treated 
in the analysis as components of the variable E, net non-
weaving income. Both were treated as being determined 
independently of the labour-leisure choice of the weaver 
within the appropriate decision period. The non-monetary 
income involved additional conceptual and measurement 
difficulties. 
It was shown that, because of the lack of contact and 
trade between each of the relevant New Guinean local produce 
markets, the local market (opportunity) price of home produced 
300 
and consumed garden produce was an inappropriate measure of 
the relative value of this income source between households 
in different price areas. Most home yrown yarden produce 
was consumed directly by the household concerned and it thus 
appeared 
erroi^^us and misleading that the assessed value of 
an identical amount of vegetable to a household should be 
three times higher in some areas than in others just because 
the (closed) local markets reflected this extreme price 
differential. As an alternative, it was suggested that equal 
amounts of identical produce had equal consumption value 
regardless of the local market price current at the time 
of the survey. A method was then devised to construct an 
appropriate uniform pricing procedure to value these amounts. 
The other cash receipts of the weaver (non-weaving cash 
earnings, traditional type payments and other cash gifts), 
the cash received by members of the weaver's dependent family 
plus the cash value of non-monetary incomes constituted the 
total non-weaving income of the weaver household. 
The utility function from which the demand for leisure 
equation was derived was defined to relate only to current 
consumer goods and services and to leisure. All cash outlays 
other than for these purposes (e.g. for taxes, fees, bride 
payments, gifts and other such transfers) were assumed not to 
yield utility and were treated simply as deductions from 
gross non-weaving income. The resultant, net non-weaving 
incomes could, therefore, take on either positive or negative 
values. In analytical terms, these transfers had a different 
effect on work effort from the "precommitted" or "subsistence" 
demand for current goods and services; rather than affecting 
the position of the indifference curves the size of transfers 
affected the level or position of the budget line. 
(d) Price indices had to be constructed to account for 
the price variations of consumer goods between the various 
areas from which the sample was drawn. These had to be 
constructed from primary price and expenditure data collected 
in the field. 
In addition to ensuring that the particular method of 
constructing the index for each price area was consistent 
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with the specified form of the demand function, it had to 
be decided whether the index referred only to the prices of 
local store purchases or whether it should include the local 
price of home produced and consumed garden produce 
(appropriately weighted). Three different price index 
constructions were tried in different estimations and, as 
there were no strong a priori grounds for preferring any one, 
it was decided to retain the index which gave the equation 
the best fit. 
One of the basic tests of the particular specification of 
the labour supply function presented in this study is the 
extent to which it has been able to explain the wide 
variations in the measured units of effective labour time 
given by the sampled workers. In this respect the model used 
was seen to perform rather well. The independent variables 
specified in a model, consistent with the Stone-Geary utility 
function, were able to account for approximately 66 per cent 
of the variation observed in the dependent variable. 
Six different versions of the model were estimated. They 
differed only in the way the price indices and non-monetary 
incomes were defined and measured. It was found from this 
experiment that the conceptualisation and measurement of these 
variables along lines which, on a priori grounds, seemed most 
appropriate to the specific circumstances of the group being 
studied, gave the model a slightly better fit than more 
conventional alternatives. For example, the model gave a 
slightly better fit when the physical units of each household's 
own produced and consumed garden produce (i.e. its non-monetary 
income) were valued uniformly for all households rather than 
according to the local market prices. 
Althou(jh an attempt was made to make the "subs^tence" 
or "prec(Mnmi tted" deitiund for Other Items a f uiiction^relative 
access it;! 1 11 y (as (juantified in an i ndox of accessibility) 
the regression coefficient relevant to this variable was 
shown not to be significantly different from zero. This was 
the only variable strongly rejected by the t test evaluation 
of the statistical significance of the coefficient estimates. 
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One must be careful, however, not to reject the hypothesis 
that relative access to consumer goods and services affects the 
consumer's demand--for such items and hence his income (labour)-
leisure choice, just because the variable as defined and 
quantified in this study has failed to give it statistical 
support. It is quite likely, in fact, thatthe quantification 
of this variable was not successful in capturing the incentive 
effects on demand behaviour brought about by the consumer's 
relative access to a wide array of commodities. As indicated 
in Chapters 3 and 4, each of the 100 items included in the 
index of accessibility were assumed to have been equally 
sought after by the consumer and hence equally effective in 
inducing the work effort necessary to obtain the cash for its 
purchase. This, of course, is,not likely to be so and is, 
at best, only a pragmatic simplification. An appropriate set 
of weights, taken perhaps from a comprehensive expenditure 
study of a group who had easy access to all goods, might have 
given a better indication of the relative importance of each 
item in a New Guinean's set of preferences. Suitable data was 
not available and it was impracticable to obtain them for this 
study. It is also likely that many other factors besides 
relative access to a particular array of goods affects the 
valuation of them relative to leisure. 
It was found that a more reliable estimation of the 
equation could be obtained by omitting altogether the access 
variable from the model. The coefficients that were re-
estimated in the shortened versions of the model were the 
ones eventually used for the calculation of the relevant 
elasticities. In the estimating version which gave the best 
fit (Version 2; see Chapter 10), all re-estimated regression 
coefficients were significant at the 1 per cent level. 
Furthermore, in all estimations of the model (including 
those containing the access index) the signs of all estimated 
coefficients agreed with those predicted by theory. This 
alone was an initial and important indication of the validity 
of the model. However, because of the problem of bias 
mentioned in Chapter 10, Section 4, the statistical results 
must be treated cautiously. 
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The current study has, in effect, hypothesised, in a 
New Guinean socio-economic setting, that an extended Stone-
Geary model of labour-leisure choice can offer an explanation 
of individual labour response superior to that obtained by 
some of the more usual specifications. An indication of the 
effectiveness of the hypothesised model was obtained by 
estimating and evaluating an alternative naive model on the 
same data set. It was found that the alternative specifica-
tion could explain only approximately 15 per cent of the 
observed variation in the dependent variable. It also 
produced a statistically unreliable estimate of the coefficient 
relating to the exogenous income variable. 
By constructing a theoretically consistent model which 
specified "precommitted" or subsistence quantities and 
which related these quantities functionally to various socio-
demographic and institutional variables, it has been possible 
to account for an additional 51 per cent of the variation in 
the weekly work effort performed by the individuals in the 
study sample. Part of this improvement (approximately 5 per 
cent) could be attributed to a more appropriate definition 
and measurement of two important components of the main 
variables (viz., the price index for consumer goods and 
non-monetary incomes). 
The results obtained can, perhaps, contribute to the 
debate on another interesting issue. It is sometimes the 
contention of anthropologists that the usual economic factors 
(relative prices, cash incomes, etc.) offer inadequate 
explanations of consumption and production behaviour in 
societies which are non-Western. This criticism is extended, 
at times, to a denial of the value of Economics in the 
study of all primitive and non-Western societies. 
A naive economic model of labour-leisure choice might 
show that the usual unmodified "economic" factors, viz., 
relative prices and incomes, by themselves, explain very 
little of the observed work behaviour in such societies. In 
fact, in this study, these factors were shown to explain only 
about 15 per cent of the observed variation in the work 
effort of the sampled individuals. 
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Even when the same usual "economic" factors are defined 
and measured more appropriately and some of the other factors 
relevant to them are taken into account, their explanation of 
observed behaviour might not appear large. In the current 
study it was shown that the two variables, relative price and 
net non-weaving income, even when specified partly in accordance 
with the Stone-Geary utility base, could explain, at best, 
only approximately 28 per cent of the observed variation in 
effective work time. 
The large and significant improvement in the explanation 
of the variation in the dependent variable came following the 
inclusion of three "non-economic" variables into the analysis. 
These variables were hypothesised to affect the "precommitted" 
demand for leisure itself. These three factors, viz., (i) 
the supervision provided to some weavers, (ii) the fact that 
some weavers were young and single, and (iii) the time that 
some weavers had to spend travelling to and from their work-
shop (such time not being defined as "work") accounted for 
an additional 38 per cent of the observed variation in work 
effort. 
The conclusion which might be drawn from this analysis 
is that, whilst the more usual "economic" factors do appear 
to have some influence on the work behaviour observed in a 
non-Western environment, their effects often are overshadowed 
by many factors other than those merely relating to relative 
prices and incomes. These "other factors" quite often are 
more familiar to other social scientists rather than to 
economists but this should not preclude their consideration 
by economists when they so obviously modify the effects of 
the more usual economic variables. 
Of basic importance is the issue of whether or not 
workers in some non-Western economies like New Guinea are 
unros|H)nai ve to chcjrxies in their cash ocjrnintj rates. The 
model, as sijecified and developed in this study, has been 
able to make some reasonable evaluation of such an issue 
although it is subject to several limitations in this regard. 
It does not allow explicitly for the possibility that some of 
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the sampled w e a v e r s respond negatively whilst others respond 
p o s i t i v e l y to c h a n g e s in earning r a t e s , and it cannot yield 
an e f f o r t supply curve w h i c h bends backwards at higher wage 
r a t e s . (See W a l e s , 1973; p . 7 0 ) . H o w e v e r , it is able to 
a s c e r t a i n w h e t h e r the "representative" or average weaver of 
the sample r e s p o n d s negatively or positively to a change in 
the earning (wage) r a t e . 
T h e d e g r e e of responsiveness can be measured by the size 
of the r e l e v a n t e l a s t i c i t y m e a s u r e m e n t , v i z . , labour supply 
with r e s p e c t to the earning r a t e , n ; the direction of the 
w 
r e s p o n s e is indicated by the sign of the same e l a s t i c i t y . 
The r e l e v a n t elasticity formulas were derived in Chapter 
10. B e c a u s e the m o d e l contained two "dummy" v a r i a b l e s , there 
were four p o s s i b l e elasticity values for ri^. For reasons 
given in the p r e v i o u s chapter only three values were r e p o r t e d . 
The e l a s t i c i t i e s w e r e calculated for each of the three most 
a p p r o p r i a t e versions of the m d o e l but it was found that the 
e l a s t i c i t i e s w e r e relatively insensitive to the characteristics 
w h i c h d i s t i n g u i s h e d the different v e r s i o n s . In all cases the 
sign of the elasticity n^ was negative, implying that the 
"representative" w e a v e r in the sample would decrease his 
supply of e f f o r t following an increase in his earning r a t e . 
H o w e v e r , this response would not be d r a m a t i c . In fact, the 
c a l c u l a t e d elasticity shows t h a t , in g e n e r a l , the "represent-
ative" w e a v e r is quite unresponsive to changes in his m o n e t a r y 
earning r a t e . The values indicated considerable inelasticity 
and showed that in m o s t cases a 10 per cent increase in the 
earning rate would lead to a decrease in work effort by one 
per cent or less. The relative decline in work effort was 
shown to be g r e a t e s t amongst unsupervised young and single 
men and least a m o n g s t supervised and married w e a v e r s . 
A p o i n t of caution must be introduced at this stage. 
O w n - p r i c e inelasticity^ is actually an inherent characteristic 
^Viz., implying that the curve slopes upward over part of the 
range and then bends b a c k w a r d . 
^"Own price" elasticity refers to the changes in the demand for 
a p a r t i c u l a r commodity in respect to changes in its own p r i c e . 
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of the basic Stone-Geary specification. For this reason the 
Stone-Geary model is thought to be appropriate only for wide 
groupings of commodities, e.g. Food, Clothing, Durables, 
"Leisure", etc. In the usual specification, the values of 
own-price inelasticities are restricted to between the values 
of 0 and -1 (See Goldberger and Gamaletsos; 1970, p.366) 
but, when the demand for "leisure" is derived, the sign of 
the elasticity then depends on the relative sizes of p.Y. 
J 3 
(or PjXN) and E. Nevertheless, with, values of between 
-.06 and -.11, the elasticity of labour supply with respect 
to the earning rate is at the highly inelastic end of the 
range of possible values. 
Furthermore, one should be particularly cautious in 
making policy recommendations on the basis of the results 
obtained in this study. Whilst the empirical results suggest 
that the effective weaving time supplied by the average 
individual weaver is quite unresponsive to any variations that 
might be effected in his weaving earning rate, and, in fact, 
even suggest that this response is slightly negative, it 
says little about the industry supply curve. It says little 
about the direction and the extent to which the total number 
of man hours supplied to the industry change as the general 
level of earning rates within that industry change relative 
to those in other industries. This latter supply curve is 
the one that, in most cases, is most relevant to wages policy. 
Although both positive and negative sloping curves of 
individual labour supply are quite consistent with the predic-
tions of economic theory, in almost all circumstances the 
industry supply curve would be expected to exhibit a positive 
slope. Therefore, an increase in the overall level of earning 
rates within the weaving industry could be expected to produce 
a greater total commitment of man-hours to productive weaving 
activity, although much would depend on the relative ease of 
entry into, and exit from, the industry. Because of the need 
to undertake some basic weaving training there are, in fact, 
some effective barriers to entry in the weaving industry in 
Papua New Guinea, but there are no effective institutional 
barriers to exit. However, the effect of the lack of any real 
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cash earning alternatives in some of the more remote areas 
where weaving is conducted would possibly have an effect on 
the degree of responsiveness to an earning rate fall. 
Whilst it was impracticable to attempt to collect 
adequate data on such matters, there were many indications 
that a number of trained weavers had left the industry over 
the years. Some of these now unproductive weavers would 
probably seek re-employment if the overall earning rates 
within the industry were increased. 
The responsiveness of the supply of labour to the weaving 
industry, resulting from changes in the overall level of 
earning rates throughout that industry, is determined by 
three separate supply movements, viz., 
(i) the movement of workers between weaving and other 
cash earning activities, 
(ii) the movement of workers between weaving and the 
non-monetary (subsistence) sector of the economy, and 
(iii) the change in the number of effective man-hours 
supplied by weavers in the industry. 
This study gives an indication only of the change that is 
likely in respect to (iii) above. It is quite possible, 
and indeed likely, that the movement of workers referred to 
in (i) and (ii) above, and also the net change in the total 
number of man-hours supplied to the industry, as a whole, is 
opposite to the supply response observed amongst those 
individuals remaining in the industry. 
This study was concerned mainly with analysing some of 
the many factors which appeared to condition the individual 
weaver's supply of labour to his weaving activity and it 
indicated and analysed the importance of a number of factors 
other than the price of labour, i.e. the real wage rate. 
Furthermore, the analysis suggests nothing "perverse" or 
"irrational" on the part of the individual about his overall 
lack of response (or, even his negative response) to 
variations in the earning rates within the industry. In fact, 
the result is quite consistent with rational money-leisure 
choice and certainly does not conflict with the fundamental 
premises of economic theory relating to consumer behaviour. 
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Policy makers in New Guinea and in other parts of 
Melanesia might do better not to dwell so heavily on their 
casual impressions of the lack of response of the individual's 
supply of labour effort to price incentives (despite the 
fact that this study gives their casual impressions some 
empirical support), and to adopt a more positive approach 
to the allocative forces of the labour market as they can 
affect the changes noted in (i) and (ii) above. 
It would seem, also, that there are a number of gains to 
be had in the future research of labour response behaviour in 
transitional economies by pursuing the collection of data and 
analysis of labour supply at the industry level, where the 
labour movements into, out of, or between industries is made 
the dependent variable. 
It is also stressed that the analysis purports only to 
examine the labour supply responses of the average or 
"representative" weaver of the group being studied. As the 
57 weavers included in this sample were drawn from a number 
of different geographical and cultural areas, it is quite 
possible that the representative of some area subsample of 
weavers might respond differently to the representative 
weaver of the total sample. Unfortunately, in most instances, 
the number of weavers in any particular subsample was not 
large enough to permit a separate analysis of this potentially 
interesting hypothesis in a way by which statistically 
significant results might have been obtained. Again, an 
interesting research development would be to select an industry 
in which there were a number of distinct sample groups of 
workers, each group homogenous with respect to some cultural, 
institutional or geographical variable, and to estimate the 
labour response for each group separately and to compare 
the sets of results. 
Whilst the model has been able to offer some explanation 
of the inelastic response of weaving labour to variations in 
earning rates, one must, however, go beyond the model and 
report other less quantitative factors which were observed 
during the fieldwork if a more complete explanation is to be 
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suggested. Mention was made in Chapter 5 of the fact that 
the weavers from the Chimbu cell, although being quite 
experienced and skillful persisted with techniques and product 
styles which caused them to produce very slowly and which 
earned them less per hour than many of their less experienced 
counterparts in other areas. Other instances were noted of 
weavers producing articles of larger size than was necessary 
to qualify for a particular preset article pay rate. Such 
additional work earned them no additional income but reduced 
their overall earning capacity. Most of the weavers studied 
had little or no education and only very limited business 
acumen. Very few of them were able to comprehend the effects 
that their inefficient methods had on their earning capacity 
and as weavers from one area had no effective contact with 
those from another areas some remained unaware that their 
techniques were relatively inefficient. This general lack 
of appreciation of how variations in their earning rates 
could be effected would certainly appear to be an important 
factor in accounting for the very inelastic response 
observed and measured in this study, despite the fact that 
nothing could be done to quantify the factor and incorporate 
it into the formal analysis. 
The sensitivity of the elasticity n^ with respect to E 
is also interesting. When the elasticity is estimated at 
higher values of E (but using the mean values of the other 
variables), it was shown that the sign for n changed from w 
negative to positive. An interpretation of this is that when 
the net non-weaving income is high and greater than the weaver-
household's "preconmiitted" demand for consumer goods, (p^AN), 
the labour response of the weaver is likely to move positively 
with changes in the earning rate. The point is, that net 
non-weaving income is already higher than the household's 
"minimum subsistence" or "precommitted" demand for consumer 
goods then all weaving income must be directed towards a 
demand for "above subsistence" or "supernumerary" consumption. 
Unless there is later a demand ceiling on "supernumerary" 
consumption,^ a feature which is not allowed for in the present 
^As, in fact, is implied by the maximum aspirations level line, 
M - M^, in the models of Fisk and Nakajima. 
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model specification, then such a labour response is perfectly 
consistent with the predictions of the theory. 
Ceteris paribus, the higher the net non-weaving income 
(E) of the weaver household, the lower tends to be the level 
of work effort performed by the weaver. However, the 
response of the weaver's work effort in respect to changes in 
E was not shown to be as great as might, perhaps, have been 
expected. Calculations of the elasticity, n^, (viz., work E 
supplied with respect to changes in E) were, again, highly 
inelastic and negative. The values of this elasticity 
were not greater than -0.05. 
It is, however, the impact of the level of E (or the 
relationship between E and p^AN) on n^ that appears to be 
important. In the "primitively affluent" economy of Papua 
New Guinea, non-monetary (especially garden production) 
incomes are relatively high and in many cases can adequately 
meet the basic food requirements that probably are a main 
component of the "minimum subsistence" bundle. As this non-
monetary income also is a main component of E, it is likely 
that the values of E and Pj^N closely correspond in a large 
number of cases. The closer is their correspondence, the 
less responsive is the individual's labour with respect to 
changes in his wage rate. These are conclusions that can be 
drawn from the theory and the empirical study conducted 
herein appears to give support to these conclusions. 
Quite a large part of all cash outlays, viz., those 
related to traditional obligatory payments, including day to 
day gift giving amongst clansmen and friends has, perhaps, 
been treated in an oversimplified way. Whilst it seems 
quite reasonable to treat cash receipts from these sources 
as being exogenously determined, it is probably less defensible 
to treat all outlays made on them as being determined 
independently of the labour-leisure choice. 
An interesting alternative way of dealing with traditional 
sector cash transfers would be to treat them as an informal 
social welfare tax. This "tax" is informally imposed on the 
cash earner by his wantoks to encourage his dissipation of the 
cash earnings amongst them. It certainly would appear that 
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strong social sanctions are brought to bear on those who try 
to evade the "tax". Given adequate data, it should be possible 
to specify a tax function which could be added to the 
estimating equation developed in this study. 
Traditional transfers of the type mentioned appear to 
be determined by numerous cultural and other factors which 
defy the economist®'s recognition and/or quantification. Any 
improvement of the model specifications to enable the 
incorporations of some of these factors would reduce that 
part of the variation in the weaver's work effort left 
unexplained in this study. 
However, even without the inclusion of such factors and 
the further modification of the Stone-Geary based demand 
function, the analytical model developed herein appears to 
have performed quite well. It has offered a reasonable 
explanation of work response behaviour in the socio-cultural 
and institutional setting found in Papua New Guinea. The 
Stone-Geary utility function and its treatment of "pre-
committed" or "minimum subsistence" components of demand 
has provided some degree of scope for the economist to 
incorporate into his economic analysis of labour response, 
some of the factors which other social scientists might 
claim to be of considerable explanatory importance. 
A notable feature of the extended Stone-Geary model also 
was seen to be its consistency with the underlying notion of 
utility maximisation and the other basic premises of consumer 
theory. It seems, therefore, quite reasonable to suggest 
that an empirical analysis able both to retain the logical 
consistency of a theoretical base and to produce results of 
the order obtained in this study has more to offer than less 
rigorous and pragmatic studies. It is hoped, at least, that 
the methods of this sLudy have been sufficiently convincing 
and thie results sufficiently encouraging to direct future 
studies of labour response in developing countries along 
similar lines. 
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APPENDIX A 
TABLE - Average Monthly Rainfall for Five Stations in 
Relevant Areas of the New Guinea Highlands 
- in points -
Study Area Station 
Yrs 
Record 
Kept JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL 
Goroka Goroka 12 848 957 949 876 496 234 231 332 441 599 614 1019 7596 
Chimbu Kundiawa 8 998 914 1155 971 512 415 253 444 631 663 608 811 8375 
Marawaka Marawaka 5 1004 925 1114 979 638 228 380 152 471 884 931 1086 8792 
Yonki Arona 10 710 946 1107 945 241 260 353 245 411 672 803 1250 7943 
Tarabo Okapa 5 674 878 898 929 647 433 467 587 895 769 536 953 8666 
Source: Brookfield, H.C. and Hart, D., Rainfall in the Tropical Southwest Pacific, A.N.U., 1966. 
Marawaka rainfall data obtained from records kept at Subdistrict Office, Marawaka. 
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APPENDIX B 
CALCULATING THE EFFECTIVE LABOUR TIME SUPPLIED TO THE 
WEAVING ACTIVITY AND THE AVERAGE HOURLY EARNING RATE 
OF THE WEAVER 
In order to measure the average number of hours spent 
by each weaver in effective weaving production it was 
necessary: 
(i) to obtain accurate measurements of the time taken 
by each weaver to perform some prescribed number 
of units of each particular weaving process (or 
the steps of production); and 
(ii) to make an exact record of the total amount of 
production completed by the weaver during a given 
period (and hence, the total number of units of 
each particular weaving process completed during 
that same period). 
Then, by collecting information on the various rates per 
article paid by the different weaving cells to the weavers 
who worked for them or sold to them, it was possible to 
calculate each weaver's average hourly earning rate from 
his weaving activity. 
However, prior to detailing how such measurements and 
calculations were made it is necessary first to understand 
the various steps involved in producing woven articles on 
handlooms of the type used by the weavers in Papua New Guinea, 
The Production Process (or, the Steps in Producing a Woven 
Article ) 
Basically, every weaver in the sample group produced 
either one of two types of woven article. 
Type A: Woven cloth articles; using pre-spun yarn as 
weft. Such articles were sold as blankets, 
table covers, ponchos, etc. 
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Type_B: Fleece floor rugs; using combed and hand twisted 
raw fleece as the weft. 
There are a number of distinct steps in producing a 
woven article. These can be listed as follows: 
(a) winding the warp and checking, counting, etc.; 
(b) transferring the wound warp from the warp winder 
to the loom. This involves: 
(i) "raddling" the threads - spacing them evenly 
across the loom, and 
(ii) rolling the long warp onto the loom (this step 
requires the assistance of others); 
(c) threading the individual warp threads through the 
heddles of the loom (and checking); 
(d) threading the individual threads through the metal 
reed or beater (and checking); 
(e) tying the threads onto loom roller. 
Regardless of whether the article being produced was of 
Type A or Type B, each of the above steps of warp preparation 
are much the same. However, the actual process of "weaving" 
or laying the weft (the latitudinal threads) differed between 
the two types of articles. Type A articles involved: 
(f)A - winding the pre-spun yarn onto the bobbin of 
the hand thrown shuttle; 
(g)A - laying the weft, or throwing the shuttle back and 
forth across the warp to produce the weft of the 
cloth. This is probably the most important step 
in producing a cloth and it is the step which 
most [joople are familiar with. 
The [production of Type B articles involves slightly different 
tectiiiiques : 
(f)B - breaking up the raw fleece and combing it with 
a pair of hand combers; 
(g)B - (i) hand twisting (crude spinning) a piece of 
combed fleece into a "rolag". 
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(ii) laying the rolag weft (again, the important 
and familiar step). 
The next steps in the production process, (h) to (1) are 
again common to both types of article. 
(h) rolling on the finished work. As laying the weft 
progresses and are woven, the weaver must roll the 
finished work forward onto the storage roller of 
the loom; 
(i) cutting off: when the weft of an article has been 
laid, or, in most cases, v/hen the whole warp has 
been woven, the weaver then cuts off each individual 
piece of cloth; 
(j) tying up and finishing: the warp threads are then 
knotted to prevent fraying and are trimmed with 
scissors. Labels have to be sewn onto some articles 
and in the case of ponchos some further fabrication 
of the cloth has to be carried out; 
(k) selling the finished product. The finished article 
has to be taken to a buying point. In some cases 
the articles are simply left with the cell manager 
who measures them and arranges payment. In other 
cases considerable time might be spent hawking the 
finished product; 
(1) purchasing raw materials. In some cases, but not 
all, time has also to be spent in the purchasing 
of raw materials. 
1. The Performance Time Study 
During the survey period, all aspects of production 
were observed and tfie Lime it took each weaver to perform 
BOiiie [;rc-(lel i lied iiuiiil;er of of each of the particular 
producLioii procesiies ((^ r slops) outlined abcjve were measured. 
The weaver was timed with a stopwatch and was only timed 
during periods when it was felt that he was working at his 
"natural gait". If he stopped work to roll a cigarette or 
chat with a friend he was timed out until he recommenced 
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productive work. All the separate timings and related data 
on each weaver were recorded in a note book. 
The number of units of each particular process or step 
that were most frequently timed (measured) were: the time 
taken to 
(a) wind 50 warp threads; 
(b) "raddle" 50 warp threads; 
(c) thread 20 threads through the heddles; 
(d) thread 20 threads through the reed; 
(e) tie 50 warp threads to the loom roller; 
(f)A wind one bobbin with yarn; 
(g)A weave 12" of cloth (weft); 
(f)B break up and comb 20 "combings";^ 
(g)B twist 20 combings into "rolags" and lay them as 
the weft of the rug ; 
(h) cut off one complete article; 
(i) tie off (finish) one end of an article. 
The times taken to perform the above stated number of 
units of each of the most commonly performed and important 
weaving steps, e.g. (c), (d), (f)A, (g)A, (f)B and (g)B, 
were measured and recorded on at least 8 occasions for each 
weaver during the survey period. Most other steps were 
observed and timed on two or more occasions. 
The measured time taken by each weaver to perform the 
prescribed number of units of each particular process that 
was used in the final calculations of total effective weaving 
time was thus the mean of many separate measurements and 
recordings. 
Data was also obtained and recorded in respect to: 
(a) the time involved in rolling the warp onto the 
loom. This was difficult to estimate as it usually 
involved the assistance of one or more other weavers 
[^••cich "coiubirKj" ccjnsisLed of a piece of fleece that was later 
made into one rolag. 
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A measurement was made of the total number of man 
hours involved in rolling the warp onto the loom 
and this total time was then attributed to the 
single weaver who worked the loom; the assumption 
being, therefore, that each weaver eventually would 
reciprocate equally any assistance he received from 
others; 
(b) the number of individual threads in the warp and 
the "on loom" width of the warp (in inches); 
(c) the total length of the warp and hence the number of 
articles of a particular length that would be 
produced from that warp; 
(d) the number of inches of cloth (weft) that could be 
woven from a bobbin of thread (invariably the mean 
of numerous measurements); 
(e) the number of rows and part rows of rug weft obtained 
from 2 0 rolags; 
(f) the average width of 10 rows of rolag weft; 
(g) the approximate number of combings used by the 
weaver in making each rug that were combined by a 
workshop assistant and not by the weaver himself; 
(h) the number of times the weaver would have to stop 
and roll the completed cloth onto the storage roller 
of the loom, and the approximate amount of time 
taken on each occasion to perform this function; 
(i) the approximate average amount of time spent each 
week by the independent operators in purchasing 
raw materials and in selling their finished products. 
2. 'I'ho Pr()(iu(;l ioti Kocord 
In addition to making Llie above measurements, an accurate 
check also was kept on the total amount of production under-
taken by the weaver during the survey period. 
A record of all production completed and in progress was 
made at the beginning and end of each survey week so that all 
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the production completed during that particular week could 
be accurately assessed. By keeping this production record and 
acquiring knowledge about the sequence of steps used to 
produce each type of woven article, the total number of units 
of each of the various weaving processes that were completed 
by each weaver during the survey period were listed. 
For example, it was possible to record whether a new 
warp was wound and put on the loom and how much of it actually 
was done during that particular week, to measure the total 
number of inches of weft produced, to estimate the number of 
bobbins wound and used, to estimate the number of combings 
used, and to count the number of finished articles cut off 
the warp, tied up and presented for sale, etc. 
With (i) the production record and the consequent listing 
of the total number of units of each particular process or 
step completed by the weaver during the survey period and 
(ii) the data obtained on the time taken to undertake a known 
sample number of units of each defined weaving process, a 
reasonably accurate estimate could be made of the total 
number of hours which the weaver spent in effective weaving 
activity during the four week period of the production/work 
activity survey. This was the main dependent variable of 
the analysis and was expressed finally as the average weekly 
number of hours of effective weaving time performed by the 
weaver. 
3.Calculating the Average Hourly Earning Rate 
The data collected on the speed with which each weaver 
performed each of the various production steps (as described 
in the "Performance Time Study" above) was also used to 
calculate the weaver's average hourly cash earning rate. 
It was possible to ascertain the number of articles each 
weaver produced from one complete warp^ either as a result of 
^It was usual for weavers to wind a warp of sufficient length 
to make a number (or set) of similar-sized articles e g . 
the Makia weavers would make about six large floor rugs 
(100" on loom length) from a single 300 thread (60 wide) 
warp. The total warp would be about 700-720 long. 
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the production actually undertaken and recorded during the 
survey weeks or as an estimate based on a knov/ledge of the 
warp's total length and the length of the individual articles 
that were being produced from it. Then, from the performance 
time data it was an easy matter to estimate the total amount 
of effecti ve work time each weaver spent (or would have to 
spend) to produce a set of similar articles from one whole 
warp. 
The weaver was paid on a predetermined piecerate basis 
for each article that he produced. Because, in the majority 
of cases, the capital equipment was not owned by the weaver, 
the payment he received was a return to the one factor of 
production that he supplied, viz., his labour. Although the 
piece rates varied between the different weaving cells, the 
cash amount that would be paid to each weaver for each article 
he produced, or would produce, on a given warp was ascertained. 
It was thus possible to calculate the total amount of cash 
that a weaver would earn from the set of articles produced 
from the warp. 
From these two pieces of information, viz., (a) the 
total time taken to produce a set of woven articles and (b) 
the total piece rate payments that would be received by the 
weaver for producing this set, it was a simple task to estimate 
the weavers average hourly earning rate for producing the 
article set in question by dividing the total piece rate 
payments (or earnings) by the total time taken to produce the 
articles in the set. 
Quite often a weaver produced several sets of articles 
of different sizes and styles during the overall survey 
period and thus produced articles which carried different 
payment rates. In these cases, an appropriate mean earning 
rate, weighted according to the relative proportion of the 
total survey time spent on each of the different styles, was 
calculated and used in the final analysis. 
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Whilst the above account indicates that the practicalities 
of measuring some of the component variables used in the 
calculation of effective labour time, S_ and the average hourly 
LI 
earning rates, w, were somewhat more detailed than that 
outlined below, nonetheless, the essence of the procedure 
can now be summarised thus: 
Data were collected on three component variables Q, R 
and M, where 
Q = the number of units of woven product produced per v/eek 
(units/week). A "unit" of product can be thought of 
as one completed woven article (e.g. one 60" x 40" rug; 
one 30" poncho, etc.) and, as such, may differ among 
individuals. 
R = the rate of producing one unit of cloth (hours/unit). 
These data were obtained via the time and motion studies 
described in (1) above. 
M = the "piece rate" or cash payment received per unit of 
cloth ($/unit) 
From these three variables our two main variables were 
obtained. 
S^ . = Q.R and 
LJ 
w = M/R where 
the average 
weaver on effective weaving production (hours/week) 
S^ = ge number of hours per week spent by the L 
and, 
w = the "v7age rate" or the average hourly earning rate 
of the weaver ($/hr). 
In addition we define an amount 
Y, = w.S^ = Q.M where 
W LI 
Y^ ^ = the average weekly cash income earned by the weaver 
from his effective weaving production. 
(1) i.e. production times and pay rates were based on sets 
of similar articles rather than on an individual woven article. 
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APPENDIX C 
THE INDEX OF ACCESSIBILITY OF 
GOODS AND SERVICES 
The initial step in constructing an index of access-
ibility was to obtain some quantifiable indication of the 
relative availability of a range of goods and services to 
each of the weavers in the sample at market places of 
varying proximity to his usual place of residence. A list 
of 100 different goods and services, which I believed were 
representative of items and activities which attracted New 
Guinean consumers, was drawn up. This list was then checked 
off against the availability of each item in different market 
centres relevant to the sample group. The method of 
constructing the list, etc. has been adequately described in 
the texts of Chapters 2 and 4. The actual list and the 
availability of each of the 100 items at each of 10 different 
market locations or centres is presented as Table AC.1. 
In four of the market centres all of the 100 listed items 
were readily available. These centres will be called "100 
Centres". Every weaver in the sample had been in contact 
with one of these centres at some stage but such places were 
at varying degrees of remoteness from the permanent place of 
residence of some of the weavers in the sample. For example, 
whilst some of the weavers lived in or near these larger 
market centres (e.g. Port Moresby) others had a 24 hour 
walk plus a 5 hour PMV ride to reach the nearest "100 Centre". 
Other market locations indicated in the Table represent 
the nearest local trade store, patrol post and/or mission 
station to some particular subgroup of weavers. In fact, 
every weaver studied had close (even daily) contact with at 
least one such trade store. The remaining market centres 
included in this availability study were intermediate between 
the local and large centres for some weaver groups. 
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The actual number of items and services available (out 
of the 100 that were listed) in each of the 10 market 
locations is indicated in the final row of the Table. 
In addition to checking the availability of the listed 
goods and services at each market location, data were also 
collected on: 
(i) the approximate time it took each weaver to walk 
from his permanent dwelling to the nearest trade 
store, and 
(ii) the total travelling time it usually took the local 
(adult) residents to travel from the local trade 
store to the nearest large (100) market centre. 
Where appropriate, the approximate travelling time 
from the local store to the intermediate market 
centre was also recorded. 
Travelling time was defined to include only (i) time 
spent walking (at the normal adult pace), and (ii) time spent 
travelling in a PMV (public motor vehicle), where this service 
was regularly available and was the usual mode of travel used 
by the weaver and his family (and the majority of local 
residents) to contact the more distant markets in question. 
The travelling time referred to a one-way journey only. 
Unfortunately, the frequency of the PMV service between the 
village and other market centres and hence the time the 
weaver might have to spend waiting by the roadside for a PMV 
to take him to the town, could not be ascertained and taken 
into account. 
However, by including the vehicular travelling time rather 
than just some estimate of the time required if the whole 
journey was undertaken on foot, one was able to account for 
the greater relative access to consumer items that some 
weavers had because a road extended into the village area. 
It also implies that goods become more accessible when a new 
road is opened up or an existing one upgraded. 
The formula used to construct the Index (A) was: 
A = 1/thoo^^ - ^L^ ^ ^L^ 
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o r , if an i n t e r m e d i a t e m a r k e t centre was i n v o l v e d , 
wliei e , 
^100 time Laken (in hours) to traveJ from the 
nearest local iiidrkot centre (trade store) to 
the nearest "100 C e n t r e " . 
tj. = the time taken (in hours) to travel from the 
n e a r e s t loca1 market centre to some intermediate 
m a r k e t c e n t r e . 
t - the time taken to travel (in liours) from the 
1.1 
weaver-licjuseiiold ' s [permanent dwo 1 1 in<j to the 
nearest I (jca 1 market c e n t r e . 
a^ = tlie pro[Jorti(Hi cjf the 100 listed items ava i lable 
at the in termediaIe market c e n t r e , (expressed as 
a d e c i m a l ) , and 
the p r o p o r t i o n ( 
at the nearest local market centre (also 
a = of the 100 listed items available 
li 
e x p r e s s e d as a d e c i m a l ) . 
Ijy takin(j the rec i [jroca 1 , the higher values of the index 
lepreuent a (jreatef relative access to tlie listed items. 
IiJxam^ j 1 e 
A p a r t i c u l a r w e a v e r in tiie Y o n k i area lived within 40 
minutes w a l k of the l o c a l trade store at Yauna m i s s i o n . 
Here he could purchase 67/100 items (or, .67). He could 
obtain 81/100 items (or, .81) by taking a 15 minute PMV ride 
from Yauna to Y o n k i t o w n s h i p . H o w e v e r , the closest "100 
Centre" was at K a i n a n t u and this required an a d d i t i o n a l 30 
minute l^MV ride from Y o n k i township. 
Thus , 
^ ^ I/[( 1.42 - .92) (1 - .Bl) + .92(.B1 - .67) + .66] 
= l/.88'j 
= 1 . 1 3 . 
Table AC.l 
The Availability of 100 Items at 
10 Market Locations 
- indicates that the item was NOT AVAILABLE 
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Item GKA Makia Kund MKA Yauna YNK TAR Okaoa KWT POM 
Tin fish 
Rice 
Corn beef 
Tin casserole 
Powdered milk 
Evaporated milk 
Instant coffee 
"Scone" 
Tea 
Soft drink 
Flour 
Sugar 
Salt 
Frozen chicken 
Ice cream 
Sausacje 
Fresh/frozen beef 
Butter 
Dri£jpinq 
Bread 
Navy biscuits 
Other biscuits 
Minties, yum, conf. 
Cheezepop, potato 
crisps 
Twist tobacco 
Cigarettes 
Muruk tcjbacctj 
Cigarette iight(.r.s 
Matclies 
Beer, spirit^;, T/S 
Table AC.l (cont.) 
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Item GKA Makia Kund MKA Yauna YNK TAR Okapa KWT POM 
Aspirin, basic 
medicine 
Kerosene 
Toothbrush/paste 
Razor/blade/shaving 
cream 
Modess 
Soap 
Biros/pads/envelopes 
Sheet tin 
Shotgun/cartridge 
Coffee machine/ fish 
equipment 
Door bolts/padlocks 
Plates/dish 
Hammer 
Nails 
Spade 
Axe 
Bush knife 
Can openers 
Buckets 
Cook pots 
Pans 
Teapot 
Cutlery 
Primus 
Hurrican lamp/wick 
Torch 
Torch batteries/bulb 
Drinking mugs/cups 
Cotton thread/ 
needle 
Fence wire 
Wallets/purses 
Umbrellas 
Table AC.l (cont.) 
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Item KA Makia Kund MKA Yauna YNK TAR Okapa KWT POM 
Newspaper/magazine 
Playing cards 
Suitcase 
Mirrors 
Lap lap 
Blankets 
Sheets (bed) 
Shorts 
Long trousers 
Shirts (men) 
Blouses 
Skirts 
Womens dresses 
Underwear 
Childrens clothing 
Cardigan/pullover 
Plastic raincoats 
Shoes/boots 
Thongs 
Hats 
Hand watches 
Bath towels 
Football/kick ball 
Ukelele/mouthorgan 
Radio 
Radio batteries 
Record player/ 
records 
Bicycle 
Bicycle tyres/tubes 
PMV services 
Air services 
Schools 
Postal services 
Health services/drugs 
Table AC.l (cont. 
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Item GKA Makia Kund MKA Yauna YNK TAR Okapa KWT POM 
Eating places - - - - -
Bars - - - - - -
Football matches - - - - -
Movies - - - - - -
AVAILABILITY 100 54 100 73 67 81 55 80 100 100 
GKA - Goroka township. 
Makia = Makia trade store. 
Kund = Kundiawa township. 
MKA Marawaka trade store, patrol post and mission, 
Yauna == Yauna mission and store. 
YNK =.Yonki township. 
TAR = Tarcibo trade store and mission. 
Okapa = Okapa township. 
KNT = Kainantu. 
POM = Port Moresby. 
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APPENDIX D 
Part (i). The Mathematical Form of the Price Indices 
Used in the Analysis 
It will be noted that the Stone-Geary demand for 
leisure function, without the extensions put forward in 
this thesis, is expressed in terms of j = l,...,n individual 
consumer commodities and leisure, the n + l^ '^  commodity. 
Viz . , 
The subsequent extension of the model and its presentation 
in a form which permitted empirical verification called for 
the aggregation of the j(j = l,...,n) individual or 
elementary commodities into two distinct commodity groups, 
, . 1* = 1, k and m, - ^^  • 
In the extensions of the model we assume that 
n 
^kh = 
and 
where 
Y = Y .X , = the precommitted quantity of all the j 'kh ' 
individual commodities in the k commodity 
group (Food Items) consumed by household 
h. 
In Chapters 9 and 10 these two commodity groups (i.e. Food 
Items and Other Goods and Services) , referred to^^here as 
k and m, have been given the subscripts "1" and "2", 
respectively. 
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^mh " ^(j)mh " precominitted quantity of the 
remainder of the j individual commodities 
(i.e. those in the m commodity group -
Other Goods and Services) consumed by 
household h. 
^h number of adult equivalent consumption 
units (AECU's) in household h, and 
A^ = an index of the accessibility of goods 
and services to household h. 
'^ kh ~ ^k ^ constant. 
•^ K^ = = constant, mh m 
A substitution of (a) and (b) in Equation (1) would suggest 
the need to construct two price indices, i.e. 
Pj^ ^ in the expression 
Pkh \ 
^h 
and p^^ in the expression 
^mh mh h 
^h 
However, satisfactory price data relating to the j 
commodities in the m commodity group (i.e. commodities other 
than food goods) were unobtainable. This prevented the 
calculation of the price index, P^ j^^ -
Because various marketing factors in any given price 
area appeared to cause the price of both the k and m grouped 
commodities to move together relative to their prices in 
some other area, it could be expected that the relative 
price index p , would correspond closely to the rleative 
price index Pj^ ^ for any given household h. The assumption 
was thus made that 
Pmh " Pkh-
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Thus, in lieu of a more precise or ideal form, a fairly 
satisfactory form of the price index, p, , or p,.,,^ can 
kh '^(i)kh be obtained if we substitute 
"'jh = S i A 
in Equation (1), and treat the aggregation of the j = l,...,n 
elementary commodities more generally, vj^. , by aggregating 
the j elementary commodities into k(k - l,...,f<n) commodity 
groups. 
Thus, 
= - ^ i^ih ^  - Pjh S h V ^ h 
... (2) 
The form of the price index p,, can be derived from the above kh 
equation. 
i.e. we want an expression in terms of the aggregate commodities, 
I f q,,, = (1 - 3„,)Yn, + 3„, 3,,, ( z p, , A,, N./W.) i^ih £h £h £h w^ ^ £h '^ kh kh h h 
= - ^ ^ - Pkh V 
... (3) 
where, p is the price of this aggregate commodity to household Kn 
h and A is the "subsistence" consumption of k by each of the K 
N^ AECU's in household h. 
Taking the last term of Equation (2) above 
n \ ^ ^ P-u '^v, N,/w, = — — - { I p.. A.) 
we may partition the n commodities into f groups; thus, 
3 N 
6 Z D A N /w = (2[E p.,^A.J) ...(4) 
We require that 
t^ jkh ^jk = '^'kh ^k = P(j)kh ^jk 
By simple manipulation, 
U £lkh/ Pjk i^: L.H.S. = jek 
\ 
P jk ^ P-i \jek 3k Dk^  
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/ 
E p., A., jek :k 
where 
* * 
and 
= Pjkh 
/ 
Pkh = p-^  jkh 
\ 1 p ., A ., jek 3k Dk 
. .. (5) 
A, = A., k ]k Z p., A., jek 3k :k 
and where 
= ^•^(h) ~ sample mean of "subsistence" consumption jk "jk(h) 
of jk = constant. 
A. = an average subsistence consumption for all j goods 
in the group k. 
Pjj^ ^ = index of prices of the j goods in group k for 
individual h. 
p = sample mean price over all households of good jek. 
J k 
The expression for the price index, Pj^ j^/ given in 
Equation (5) above is consistent with the form of the price 
index described in Chapter 7 except that, because the correct 
quantity weights (i.e. A^^) were not known, the observable 
quantities, q., , were used in their place. D 
As "subsistence" consumption (A^^) is likely to be a large 
component of total consumption (q^ j^ ) among the New Guinean 
households that were sampled, the bias inherent in the above 
procedure is unlikely to be great. 
Part (ii) . 
TABLE - Prices of 13 Food Items in Selected Trade Stores 
and Weights used in Constructing the Price Indices 
($) 
Item 
Area 
.—- '—- , , -2 JZ U-l c (—i CP K •H (U ,—- JJ •H 
c p 
JJ c ,—, -r-' c 4J t cc Cr 1 •H <D N ra u 4-1 JJ c M N U XI C 0 c c Cr > I*-•rH c a, 0 ra •H 1—1 -r-l L" •H OJ 3 1—1 fC •H c. 0 OJ •H O 
PC EH in 2 e CO r-t Q r-H 
JT: a c -p cn 
u •H 
u 
si 
fu y] 
Xt 0 ,— Xt u e 3 iH JJ D u cri 4J 0) JJ 3 <t 01 cn +J C X! LO 0) (U 2 0 (N PQ i-H CQ .—I 
—• — " — ' 
GOROKA 
(Makia t/s) 
CHIMBU 
(Kundiawa t/ss) 
MARAWAKA 
(mission store) 
YONKI 
(mission store) 
TARABO 
(Namasu) 
PORT MORESBY 
(smaller t/s) 
SAMPLE MEAN 
Price 
QTY WEIGHTS 
f o r ^ ; ^ 
QTY tVEIGHTS 
f o r ^ ; ^ -
0 . 0 3 2 0 . 1 8 0 . 3 1 0 . 3 8 0 . 6 4 0 . 1 4 0 . 1 0 0 . 3 4 0 . 3 0 0 . 1 2 0 . 2 3 0 . 3 5 0 . 0 2 5 
0 . 0 4 9 0 . 2 0 0 . 3 0 0 . 3 6 0 . 6 0 0 . 1 5 0 . 1 0 0 . 3 8 0 . 3 0 0 . 1 2 0 . 2 2 0 . 3 7 0 . 0 3 3 
0 . 0 1 9 0 . 2 5 0 . 3 9 0 . 4 0 0 . 7 5 0 . 1 5 0 . 1 2 0 . 3 6 0 . 3 1 0 . 1 5 0 . 2 7 0 . 4 2 0 . 0 2 0 
0 . 0 3 9 0 . 2 0 0 . 3 0 0 . 3 8 0 . 6 0 0 . 1 5 0 . 1 1 0 . 3 4 0 . 3 0 0 . 1 2 0 . 2 6 0 . 4 0 0 . 0 2 0 
0 . 0 2 8 0 . 2 0 0 . 3 2 0 . 3 7 0 . 6 3 0 . 1 5 0 . 1 0 0 . 3 5 0 . 3 0 0 . 1 4 0 . 2 5 0 . 4 1 0 . 0 2 5 
0 . 0 9 0 0 . 1 8 0 . 2 8 0 . 3 3 0 . 5 6 0 . 1 4 0 . 1 0 0 . 3 5 0 . 3 0 0 . 1 2 0 . 2 0 0 . 3 7 0 . 0 1 6 
0 . 0 4 2 0 . 2 0 3 0 . 3 2 0 . 3 7 0 . 6 4 5 0 . 1 4 5 0 . 1 0 5 0 . 3 5 0 . 3 0 0 . 1 2 8 0 . 2 3 7 0 . 3 8 0 . 0 2 2 
( . 1 9 6 ) ( . 1 3 2 ) ( . 1 8 4 ) ( . 0 5 6 ) ( . 0 5 5 ) ( . 0 8 8 ) ( . 0 3 9 ) ( . 0 2 7 ) ( . 0 3 7 ) ( . 0 3 7 ) ( . 0 3 6 ) ( . 0 8 8 ) ( . 0 2 5 ) 
( . 6 5 5 ) ( . 0 5 7 ) ( . 0 7 9 ) ( . 0 2 4 ) ( . 0 2 3 ) ( . 0 3 8 ) ( . 0 1 6 ) ( . 0 1 2 ) ( . 0 1 6 ) ( . 0 1 6 ) ( . 0 1 6 ) ( . 0 3 8 ) ( . C 
P^^ = price index for purchased vegetable (kaukau) and trade store items only. 
P = price index including non—marketied vegetiable (kaukau) , valuing this itein at local produce market prices. 
£ O 
L> t? r 0) o 
n) a I-' U1 X 
D 
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1. GENERAL INFORMATION - QUESTIONNAIRE NO. 1 
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GENERAL INFORMATION QUESTIONNAIRE NO. 1. 
Weavers Name: 
Identification: 
Location: 
Date Administered; 
PART I. DETAILS OF WEAVER 
a. Approx. Age: yrs 
b. Marital Status: married/single/divorced/separated/widowed 
c. Place of weaver in family: 
(family head, son of head, nephew of head, etc.) 
d. Home Village: 
e. Village (town, suburb) in which you and family are currently 
resident: 
f. Walking distance from current residence to: 
(i) haus blanket: hrs. min. 
(ii) nearest trade store: hrs. mm. 
Highest Educational standard attained: 
Years of schooling completed: yrs 
h. Additional Training undertaken since leaving school 
Details 
i. Length of time weaver has been weaving: yrs 
j. Other jobs held (in order) 
Job Length Time Employed Approx. weekly 
earnings 
mnths 
Comment 
Appendix E 
page 4 
PART II. WEAVERS OTHER (NON-WEAVING) INCOME AND ASSETS 
a. Other ways besides weaving that the weaver sometimes earns 
money, e.g. other jobs, sales of coffee, sales of garden 
produce, trade store profits, etc. 
Source Approx. earnings 
weekly/fortnightly/yearly 
Comment 
frequency, etc, 
b. Assets 
Type 
(i) Weaving 
(ii) Other 
(sliares, 
PMV , trade 
store, 
crops, etc J 
Original 
Cost 
When 
Purchased 
Comment 
(weaver's equity, 
earnings from, 
etc. ) 
(Lii) 'I'ratii tional AMiiots 
a. Owneruhii) of 1' I (;S 
X. ],ar<)e Me<i. Stria 11 
Number owned 
Estimated value 
(each) $ 
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PART III. SAVINGS 
Details of Weaver's Savings - if available, (i.e. passbook, 
frequency of deposits, recent amounts, etc.) 
PART IV. CONTACT WITH OTHER MARKET CENTRES 
a. Frequency which Weaver visits District Headquarters; 
(daily, weekly, monthly, approx. visits during last year, 
etc. ) 
Comment: 
b. 
c. 
Usual mode of travel: 
Time taken to travel from local centre to: 
(by walking and PMV) 
(i) District Headquarters: 
(ii) Intermediate Centre: 
( ) 
Visits made to major cities (Lae or Port Moresby) 
Comment: 
PART V. DETAILS OF THE WEAVER'S DEPENDENT HOUSEHOLD 
a. PERMANENT Household Menibers: Those who depend wholly or 
partially on the income of the household to which the 
weaver contributes 
Name Age Sex Rel'n to head Extent Dependency CU's 
Appendix E 
page 6 
b, SEMI-PERMANENTS: Those who do not sleep/eat with H.H. all of 
the time but who do so sometimes and on a regular basis and 
who partially depend on the income of the H.H. 
Name Age Sex Rel'n to head Extent dependency CU' s 
C. CURRENT TRANSIENT RESIDENTS (VISITORS) 
Rel'n to head Age Sex Period of stay 
to date 
Intended 
additional 
duration of 
visit 
CU's 
PART VI. MONETARY RECEIPTS BY OTHER HOUSEHOLD MEMBERS 
a. Regular incomes currently being received by permanent H.H. 
members (wages/earnings from full time or regular part-time 
occupations) 
Person Source Time in 
Occupation 
Cash/fortnight Kind/value Total $ 
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b. Income contributed to household by semi permanents/transients 
(Persons who return to H.H. on a regular basis and who 
regularly contribute a fairly fixed amount to the H.H.; 
visitors who make regular contributions during their stay.) 
Person (SP or T) Approx. Cash Contribn. 
per wk/ftnt 
Contribution 
in kind/$ 
Total $ 
c. Irregular income sources (other than gifts) 
(i) From traditional transfers received; Net money/goods 
received by H.H. from a bride price, death compensation 
or any other traditional compensationary payment during 
past year or . 
Source 
• 1 
Total payment Net cash rec. Kind $ When Total $ rec. 
(ii) Other sources: e.g. sale of coffee, sale garden produce, 
sale pigs, casual labour, sale bottles, gambling, gov. 
payments during the past month or . 
Source Amount cash rec. When received Total 
d. GIFTS received 
Money or goods purchased with money received by household as a 
qift during the last month or 
Gift Value $ When received From whom 
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PART VII. TRANSFERS OF INCOME BETWEEN WEAVER'S HOUSEHOLD AND HOME 
VILLAGE 
List all items of transfer (cash, cash goods, subsist, garden 
produce, etc.) during last month or . If previously recorded 
in Pt. VI above mark with *. 
FROM HOME VILLAGE 
Item Estimated Value Approx. 
date 
Item Estimated Value Approx 
date 
TO HOME VILLAGE 
PART VIII. MONEY OUTLAYS OF HOUSEHOLD 
a. Committed outlays, compulsory transfers 
(i) Debt: 
Amount currently owing; 
Committed regular repayments: 
($ per month) 
Other details: (urgency of debt) 
Other $ per When last paid Next due 
Council taxes 
Other taxes 
Licences/ 
registration 
Scliool fees 
Church dues 
Other 
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b. Traditional transfers 
(i) Any bride payment made by a H.H. member during the 
last year 
By whom When Total payment 
made 
Approx. cash contrib-
ution by H.H. 
To 
(ii) Contribution to someone else's bride payment during the 
last year 
Amount of contribution 
(iii) Any payments made by household to a death compensationary 
payment or any other traditional payment during the 
past year or . Is the H.H. currently involved 
in such payments. 
Type of payment Amount $ To whom Current or completed 
(if completed, when?) 
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c. Normal Expenditures 
(i) Irregular and larger type purchases made during last 
(Day to day purchases to be recorded month or 
elsewhere on Daily Schedules.) 
Check list: men's clothes, women's clothes, children's 
clothes, shoes, bedding, umbrella, suitcase, bag, radio, 
watch, household utensils, tools, PMV or air fares, 
medical expenses, pigs, animals, parties, sing sings, 
cartons of beer, spirits, cartons of tin fish, bags rice, 
other bulk food purchases, drums kerosene, entertainment, 
gambling losses, (others). 
Item and Quantity Approx. date of 
purchase 
Cost $ Comment 
d. Gifts given: Larger gifts (>$1) made by household members 
during the last month or . 
Gift (cash, item) To whom Value? Approx. date 
made 
Comment 
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PART IX. ADDITIONAL INFORMATION 
a. Other jobs weaver thinks he could get; his estimate of 
earnings in that job. 
Job alternatives Estimated earnings 
b. Jobs held by friends/earnings 
Job Estimation of earnings Comment 
Businesses and other investments that interest the weaver if 
he could accumulate the necessary capital. 
Comment: 
Items (consumer) weaver would like to purchase when he earns 
enough cash. 
Comment: 
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2. FOLLOW-UP QUESTIONNAIRE 
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FOLLOW-UP QUESTIONNAIRE 
(Given During Round 2 of Survey) 
Weaver's Name: 
Identification: 
Location: 
Date Administered; 
Date Questionnaire No. 1 Administered: 
Period Since First Questionnaire: weeks 
PART I. HOUSEHOLD COMPOSITION (changes since Round 1) 
a. Original list CU Changes (+/-); Date 
Permanent 
Semi-Permanent 
Current CU's 
b. Transient residents during period since Round 1 
Rel'n to head Sex CU Details: period of stay 
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PART II. ASSETS AND INCOMES 
a. Note any changes in weaver's assets since Round 1. 
(acquisitions and/or disposals of shares, PMV, trade stores, 
weaving equipment, coffee trees, etc.) 
Details: 
b. Traditional assets: , , . Number and Size Value ($) 
Pigs disposed of since 
last visit 
Pigs acquired (incl. 
births) 
c. Note any change in Regular Incomes earned and contributed by 
permanent and semi-permanent household members since Round 1. 
(including new members; excluding weaver.) 
Details: 
d. Income contributions made by transients (visitors). 
Details: 
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e. Irregular Income: Record all cash and cash goods received by 
household (including weaver) in respect to the following. 
a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
i. 
j-
Sources 
Bride payment 
Other traditional 
payments 
Sale coffee 
Sale garden 
produce 
Sale pigs 
Other sales 
(bilas, etc.) 
Repayment of debt 
Other jobs 
Gambling 
Other sources 
Amount received ($) 
f. Gifts received: Record all large gifts of cash (> $1) and 
cash goods, received by household members since Round 1. 
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PART III. TRANSFERS OF INCOME BETWEEN WEAVER'S HOUSEHOLD AND HOME 
VILLAGE 
List all items of transfer(cash, cash goods, garden produce 
etc.) between the home village of weaver (or his wife) and the 
weaver's household since Round 1. If transfer already recorded 
in Part II mark with *. 
FROM HOME VILLAGE TO HOME VILLAGE 
Item Estim. Value Approx. Item Estim. Value Approx. 
$. Date Date 
PART IV. MONEY OUTLAYS OF HOUSEHOLD 
a. Record details of any change in debt position of weaver (and 
household) since Round 1. 
Details: 
Current Debt: 
b. Record any changes in regular money commitments of household 
since last visit. Note if any of these have been paid since 
Round 1. 
(Council taxes, village taxes, trade store licences, PMV 
licences, school fees, church fees) 
Details: 
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c. Traditional transfers; Record any payment made by household 
members for a bride payment (on behalf of themselves or 
others) or any other traditional payment since Round 1. 
Type of 
payment 
By whom To whom Value of contribution 
made by H.H. ($) 
Details 
d. Normal expenditures 
(i) Irregular and large type purchases made by weaver-
household since Round 1. 
(Day to day purchases to be recorded on daily schedules) 
Use check list from Questionnaire No. 1. 
Item/Quantity Approx. date of 
purchases 
Cost $ Comment 
e. Gifts given: Larger gifts (> $1) made by household members 
since Round 1. 
Gift (cash, item) To whom Value $ Approx. date made 
Comment 
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3. WEEKLY/DAILY DATA COLLECTION SCHEDULES 
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DATA COLLECTION SCHEDULES 
Weaver's Name: 
Identification: 
Location: 
For VJeeks Ending: 
(1) 
(2) 
PART A. (i) WEAVING ACTIVITIES COMPLETED (WEEKLY) 
Week 1 Week 2 
Activity Size Details (Units 
completed) 
Size Details (Units 
completed) 
Performance 
Data 
Winding warp 
Raddling/ 
rolling on 
Threading 
heddle 
Threading 
reed/tying 
Additional 
Weaving: 
laying weft 
Combing 
Minus comb, 
assistance 
Net combing 
Rolling 
forward 
Cutting off 
Bobbin 
winding 
Finishing 
off 
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IDENTIFICATION: 
PART A. (ii) WEAVER's EFFECTIVE TIME INPUT (Convert Activity Record 
to Time Input via 
Performance Data) 
Activity Time spent (minutes) Time spent (minutes) 
Winding warp 
Raddling/rolling 
Thread heddle 
Thread reed/tying 
Additional 
TOTAL WARP PREPARATION* 
Weaving 
Net combing 
Roll forward 
Cutting off 
Bobbin winding 
TOTAL WEFT* 
Finishing off 
Purchase raw materials 
Selling products 
TOTAL EFFECTIVE 
PRODUCTION TIME 
Hours 
IDENTIFICATION: 
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PART B. (i) LABOUR VALUE OF PRODUCTION COMPLETED DURING SURVEY WEEKS 
WEEK PRODUCT SIZE LABOUR 
RATE 
(per 
article) 
NUMBER 
COMPLETED 
(incl. 
fractions) 
LABOUR 
VALUE $ 
Ending: 
Ending: 
(ii) PAY RECORD All payments actually received during survey 
weeks for weaving. (Production may have 
been in earlier periods) 
DATE OF 
RECEIPT 
PAYMENT 
AMOUNT 
PRODUCTS 
SOLD 
SIZES DETAILS 
(when produced) 
(iii) OTHER (NON-WEAVING) CASH EARNINGS OF WEAVER 
DATE OF RECEIPT SOURCE AMOUNT $ DETAILS 
A];jpendix E 
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IDENTIFICATION: 
(DATA TO BE COLLECTED DAILY) 
PART C. WEAVER'S DAILY WORK ACTIVITY Week Ending: 
Day Activity 7 8 9 10 11 Noon 1 2 3 4 5 6 7 8 
M Weaving 
0 Sub. Food Prodn. 
N Other Sub. Wk. 
Date Other Monetary 
( ) 
T Weaving 
U Sub. Food Prodn. 
E Other Sub. Wk. 
( ) Other Monetary 
W Weaving 
E Sub. Food Prodn. 
D Other Sub. Wk. 
( ) Other Monetary 
T Weaving 
H Sub. Food Prodn-
U Other Sub. Wk. 
R Other Monetary 
{ ) 
F Weaving 
R Sub. Food Prodn. 
I Other Sub. Wk. 
( ) Other Monetary 
S Weaving 
1 
A Sub. Food Prodn. 
T Other Sub. Wk. 
( ) Other Monetary 
s Weaving 
U Sub. Food Prodn. 
N Other Sub. Wk. 
( ) Other Monetary 
PART D. THE NON-MONETARY (SUBSISTENCE) FOOD PRODUCTION/ACQUISITIONS OF 
\VEAVER-HOUSEHOLD 
Check List: Kaukau, cassava, taro, yam, kumu, corn, bean, asbin, 
sugarcane, pumpkin, marita, pawpaw, banana, ot±ier fruit, peanut, 
wild or domestic pig, fish, other animals 
- in lbs or numbers/description 
Identification: 
Village: 
Week Ending: 
(Collect DAILY) 
PRODUCT 
MON TUES WED THURS FRI SAT SUN 
LOCAL 
MARKET 
VALUE ($) 
DATE: TOTAL 
WEIGHT 
PRICE 
RATE 
(Local 
Price) 
Kaukau 
Others 
> 
fl) ft) iQ ro a 
H -
NJ X 
CO M 
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IDENTIFICATION: 
VILLAGE: 
Week Ending: 
(Collect DAILY) 
PART E. TIME SPENT BY OTHER HOUSEHOLD MEMBEFS ON SUBSISTENCE GARDEN 
WORK 
DAY 
(Date) 
LABOUR 
UNIT 
Adult Male (AM) 
Adult Female (AF) 
Child (C) 
1 c 0 
• w 0 f c e a • ft 
G Q) VO 0 M +J 1 B 0 M-i in s (0 — 
rH c • ^ -a Q Tl w (T3 •rH 0 •H 3 w s z S Q 
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IDENTIFICATION: 
VILLAGE: 
Week Ending: 
(Collect DAILY) 
PART F. (i) ALL NON-REGULAR, NON-WEAVING CASH RECEIPTS OF 
WEAVER HOUSEHOLD DURING SURVEY WEEK 
Check List: sale coffee, sale garden produce, casual 
labour, gambling. (Mark with * if also recorded in 
General Questionnaire) 
DAY SOURCE REC. BY AMOUNT ($) COMMENT 
(ii) GIFTS RECEIVED All cash or cash goods given to 
household as gifts 
DAY GIFT DONOR VALUE ($) COMMENT 
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IDENTIFICATION: 
VILLAGE: 
Week Ending: 
(Collect DAILY) 
PART G. (i) ALL CASH EXPENDITURES MADE BY WEAVER-HOUSEHOLD DURING 
SURVEY WEEK (Mark with * if also recorded in General 
Questionnaire) 
DAY ITEM/QTY COST $ DAY ITEM/QTY COST $ 
TOTAL 
WEEKLY EXPEND 
(ii) GIFTS GIVEN BY HOUSEHOLD (Cash and Cash Goods) 
DAY CASH/ITEM VALUE ($) COMMENT (To whom?) 
